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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB-OD-1
SERIAL NUMBER

National Institute of
2. Neurological Diseases and Blindness 3- Office of the Director

INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

4. 5.
^ ^

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Administration
PROJECT TITIiE

7- Pearce Bailey, M. D., Director
PRINCIPAL INVESTIGATOR

8. Assistant to the Director, Dr, Henry A. Imus; Admin. Officer, Mr. Eckart Wipf
OTHER INVESTIGATORS

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNEL, FACILEriES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO. (S) IF WITHIN NIH).

Similar to other Institutes

»

10. PROJECT DESCRIPTION

Tills project concerns the office of the Institute Director and
his inmediate staff for the overall program direction and administration
of NINDB.

The summary statement of the Institute's program has been divided
into three major segments, and appear on separate statements at the
beginning of project descriptions for Clinical Research, Basic Research,
and Extramural Programs.
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RffilJC HEAIIL'H SERVICE - - NATIONAL INSTriUIES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget 'Data 11. NINDB-OD-1
SERIAL NUMBER

12. BUDGET DATA:

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REIMBURSEMEWT TOTAL PROF OTHER TOTAL

FI'57 $80,000 $16,924 $96,924

BIIDGE[EED POSITIONS

2 8 10

PATIENT DAYS

PROF OTHER TOTAL

FY'57 2 10

13. BUDGET ACTIVITY;

RESEARCH [^
REVIEW & APPROVAL ]^
BIOLOGIC STA1>[DARDS ^7

ADMINISTRATION HJ
PROFESSIONAL &
TECHNICAL ASSIST-
ANCE [^
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PUBLIC HEALTH SEEVICE - - HATIONAL INSTITUTES OF HEALTH

DTOIVIDUAL PROJECT REPORT

Part C: Honors, Awards & Publications 15. NUTOB-OD-l
SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR I956:

Dr. Pearce Bailey:

Multiple Sclerosis; Postgraduate Medicine, Volo 20,

No. 3, September I956.

Needs in Nrurology, Symposium on Training in Clinical
Nexirology (in press).

Neurologic Rehabilitation, Chapt. in Modern Treatment
of Neurology, Co V. Mosby, publisher^ (in press)

Introduction for three neurological textbooks.

Neurological and Psychological Deficits of Asphyxia
Neonatomim, Charles C. Thomas, publisher (in press)

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR I956:

Dro Pearce Bailey:

Citation for providing outstanding leadership in the
field of Public Health. By National Foundation for Muscular
Dystrophy, Gotham Chapter, May p^ 1956
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PUBLIC HEALTH SERVICE -- NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB-OD-2
SERIAL NUMBER

2. Neurological Diseases and BlindxieBS 3* Cerebral Palsy Project
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

k . Medical Neurology
SECTION OR SERVICE 5-

LOCATION (IF OTHER THAN BETHESDA)

6. Collaborative Study of Cerebral Palsy, Mental Retardation, and other

Neurological Deficits of Infancy and Childhood.
PROJECT TITLE

7. Pearce Bailey, M. P. Henry A. Imus, Ph.D. '

PROGRAM DIRECTOR PROJECT DIRECTOR

8. G. Milton Shy, M.D., Maitland Baldwin, M.D., Anatole S. Dekaban, M.D.,

William F. Windle, Ph.D., (Prs. George W. Anderson, Nicholson J. Eastman,

Johns Hopkins Hospital, Consultants)

OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
EISEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,
FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO. (S) IF

WITHIN NIH)

.

NINDB-3 NINDB-35(C) NINDB-,69(C)

NINDB-22 NINDB-4i^ (C

)

NINDB-TO ( C

)

NINDB-31(C) NINDB-65(C) NINDB-7l(C)
NINDB-33(C) NINDB-66(C) NINDB-93(C)
NINDB-34(C) NINDB-67(C)

10. PROJECT DESCRIPTION:

Objectives ; To discover and/or evaluate genetic and environmental
factors of etiological significance in cerebral palsy, mental retardation, and
other neurological deficits of infancy and childhood. By means of collaborative
field investigations, as well as intramural studies, to correlate the clinical
findings of brain damaged patients with subseq_uent pathological findings
obtained at autopsy.





Methods Employed : Tliis study will be conducted in. two ways

.

(l) Collaborating Institutions will select pregnant mothers and/or infants

showing signs of stress at birth, or showing neurological symptoms in the

postnatal period. The detailed prenatal;, natal, and postnatal data on

these cases and the normal control cases will be collected, and the indi-

viduals will be studied clinically. Less detailed information will be

obtained on the immediate family of each subject used in the study. In

the event of death, an autopsy will be performed and the intact brain and
spinal cord, or representative microscopic sections, will be sent to the

NINDB together with the complete records on the case for further study and
analysis. These findings will be collated with data on cases submitted by
other collaborating institutions. Complete records will be made by the

NUTDB to each collaborator. (2) In certain collaborating institutions

having custodial care of brain damaged patients, intensive clinical studies

will be made, and efforts will be made to collect perinatal histories.

When these cases come to autopsy, the intact brain and spinal cord, or

representative microscopic sections, will be sent to the NINDB for further

study and for clinicopathologic correlations.

Each participant will be completely free to do as much of the

analyses of his own material as he desires and to publish his reports

independently. The analyses prepared by this Institute will be submitted
to the participants, and a statistical report of the results of all of the

work will be published and distributed by the central laboratory.

Patient Material ; Patients will be studied at the Clinical
Center of the National Institutes of Health and at collaborating insti-

tutions in various parts of the United States . The brain damaged
patients will be admitted to the study as soon as possible after the

diagnosis has been made.

Major Findings : With many and variously trained personnel
collecting information and pathological material, it is essential that

a carefully prepared protocol be developed for the collection of patient's
histories, clinical data, and pathological specimens. To accomplish this,

a panel of consultants was appointed, representing various fields of medi-
cine, including embryology, neurology, pathology, neuropathology, psychology,

obstetrics, pediatrics, and orthopedics.

The protocol includes rec^uirements for information on family
history, mother's history, the record of events at birth, clinical history,

the record of clinical examinations, psychological and sociological data,

and a complete record of pathological examinations, including specific

details for the removal, sectioning, and preservation of the brain and
spinal cord. This protocol is now being subjected to practical test at

certain institutions. Concurrently the research potential of selected
medical centers has been surveyed and institutions which might collaborate

in the study have been invited to submit proposals for consideration by
the National Advisory Neurological Diseases and Blindness Council.





Two proposals have already been approved to initiate programs at

Yale University Medical ScJiool and Brown University with the collaboration
of local hospitals and local voluntary groups

.

A new Advisory Committee^ of which the Program Director of each
collaborating institute is a member, and through which the various scien-
tific disciplines are well represented, has been appointed to advise on
the research design and standard protocol to be followed. This Advisory
Committee will meet from time to time to resolve problems of standard
procedure and advise in establishing policies with respect to the conduct
of research.

Significance to the Program of the Institute

:

It is anticipated
that the increased understanding of the etiology and the clinicopathologic
correlations gained by this study will lead to better terminology, classi-
fication, prophylaxis, and treatment in the field of cerebral palsy.
Furthermore, this investigation should provide valiiable leads for future
research in this field.

Proposed Course of Project : After the protocol has been given
further preliminary trial, and more collaborating institutions have
initiated programs, the collection of data and autopsy material will
begin.





PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data

12. BUDGET DATA:

ESTIMATED OBLIGATIONS

11. NINDB-OD-2

SERIAL NUMBER

MM YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY ^^If.ooo io,n^^ -^^9,/^^^ /
2- J

BUDGETED POSITIONS

PROF OTHER

FY' 57- /, ^
TOTAL

3

13. BUDGET ACTIVITY;

RESEARCH

REVIEW & APPROVAL / J

BIOLOGIC STAITOARDS / J

PATIENT DAYS

ADMINISTRATION CJ
PROFESSIONAL &

TECHNICAL ASSIST- ,—

,

ANCE L—

/

Ik. IDENTIFY AFY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE^ OR

OTHER ORGANIZATIONS
J,
PROVIDING FUEDS^ FACILITIES, OR PERSONNEL

FOR THIS PROJECT IN FY 1957- IF COOPERATING UNIT IS WITHIN NIH
INDICATE SERIAL NO(S)

:

Yale University School of Medicine, New Haven, Conn.

Brown University, Providence, Rhode Island

Duke University, Durham, North Carolina

Johns Hopkins University, Baltimore, Maryland





Calendar Year I956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards & PulDlicatlons I5. NINDB-OD-2
SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSl'RACTS FROM THIS PROJECT DURING
CALENDAR YEAR I956:

Anderson, George W., M.D., "A Comprehensive Attack on Cerebral Palsy"
Exhibit Broehiire for American Academy of Neurology Meetings, St. Louis,
Missouri, April 2.5-28, I956.

Bailey, C. J., Windle, W., "Possible Interrelationship of Neonatal
Asphyxia, Cerebral Palsy and Mental Retardation, " to be published
in the proceedings of "Symposium on Metabolic Aspects of Mental
Deficiency."

17. LIST HONORS AND AWARDS TO PERSONITEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:

None
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PUBLIC HEAIiTH SERVICE - - NATIONAL INSmUTES OF HEALTH

IMDIVrDUAL PROJECT REPORT

Part A. Project Description Sheet 1. MKDB-OD-B
SERIAL mJMEER

National Institute of

2. Neurological Diseases and Blindness 3. Office of the Director

INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

k. Publications and Reports 5»

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Scientific Information and Education Activities

PROJECT TITLE

7. Mr. Edward M. Click
PRINCIPAL INVESTIGATOR

8. Mto Frank 0. Harden, Jr.; and Mr. Russell D. Bowman
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE

ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-

SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL

NO. (S) IF WITHIN NIH).

Similar to scientific information and education activities of other

institutes.

PROJECT DESCRIPTION

It is the responsibility of this section to supervise, plan,

and coordinate the collection, editing, assembly, review, clearance,

presentation or dissemination of Information pertaining to neuro-

logical and sensory diseases and disorders to federal departments





ORP-1 IiriEDB-OD-3

October I956 SERIAL NUMBER

and agencies, voluntary and private organizations, and the general

public. It is the function of this section to plan and direct an

integrated information and education program directed to improving

the state of public opinion regarding research into neurological and

sensory disorders and, in particular, to make available to the public

data on the nature of and research developments pertinent to such

diseases as cerebral palsy, epilepsy, multiple sclerosis, muscular

dystrophy, amyotrophic lateral sclerosis, myasthenia gravis, cerebral

vascular disease, glaucoma, cataract, uveitis, deafness, and mental

retardation. It is also the function of this section to provide

editorial assistance to scientists in the development and processing

of professional communications which are basically the responsibility

of such scientists.

During fiscal 1957, a^ increase in workload of the Publications

and Reports Section and the development of an expanding and coor-

dinated informational program have resulted in the addition of personnel,

space and facilities dedicated to that program. Informational activities

underway include:

(a) development of a comprehensive pamphlet on the Institute and

its programs; (b) development of fact sheets (as bases for pamphlets)

on cerebral palsy, epilepsy and mental retardation; (c) consultation

and guidance in the development of a film script dealing with the

perinatal period in relationship to neurological disease; (d) prepara-

tion of progress reports in four areas, glaucoma and cerebral vascular

disease among them; (e) development of several periodical articles

directed to lay audiences with particularly emphasis on the collaborative

perinatal project; (f) the development of a new exhibit directed to

American Acaden^r of Wexrrology meeting in Boston, April, 1957^ an^

revision of Cerebral Palsy exhibit for use in Brussels, Belgium in July;

(g) development of a coordinated program for guided tours of the

Institute by interested voluntary groups; (h) development and

coordination of a public information program pertaining to the published

work of NIKDB-supported grantees.





OEP-1

October 1956 December 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11. NINDE-OD-3
SERIAL NUMBER

12. BUDGET DATA:

ESTIMATED OBLIGATIONS MAN YEARS
DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FT' 57 $3^,000 ^,k62 $42,462

BUDGETED POSITIONS
PROF OTHER TOTAL

PATIENT DAYS

FY'57

13. BUDGET ACTIVITY ;

RESEARCH /YJ

REVIEW & APPROVAL / J

BIOLOGIC STANDARDS / J

ADMINISTRATION zzz

PROFESSIONAL &
TECHNICAL ASSIST-
ANCE / 7

Ik-. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FJNDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN FY 1957- IF COOPERATING UNIT IS WITHIN NIH
INDICATE SERIAL NO(s);
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PUBLIC HEALTH SERVICE - - NATIOWAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors^ Awards & Publications 15 . NIHDB-OD-3
SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1956:

"A COMPREHENSIVE ATTACK ON CEREBRAL PALSY"

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR I956:

First Award (scientific exhibits section) for the exhibit

"A Comprehensive Attack on Cerebral Palsy" by the American

College of Obstetrics and Gynecology, Chicago, Illinois,

1956.





OEP-1
October 1956 Calendar Year I956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB-OB-4
SERIAL NUMBER

National Institute of .

2. Neurological Diseases and Blindness 3. Office of the Director

INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

k. 5.
^ _^

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Training ___________^
PROJECT TITLE

7o Dr. Pearce Bailey, M. P., Director
PRINCIPAL INVESTIGATOR

Drs. Shy^ Livingston and Imus; and Mr. Eckart Wipf
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE

ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-

SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL

NOo (S) IF WITHIN NIH)o

Similar to programs in NIMH and NHI.

PROJECT DESCRIPTION

This project is being initiated in FY' 57 as result of the

totally-expressed interest of the Congress in professional training.

Steps are "being taken to formulate policies, and to select personnel

such as medical officers, haslc scientists, nurses, etc., for

specialized training.





OEP-1
Octoter 1956

CaJ-enciar Year 195^

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11 . NINDB-OD-i|-

SERIAL NUMBER

ESTIMATED OBLIGATIONS MAN YEARS
DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FT '57 $50,000 $2,838 $52,838 7 7

BUDGETED POSZCIONS
PROF OTHER TOTAL

PATIENT DAYS

FY'57 7

13. BUDGET ACTIVITY:

TRAINING





ORP-1
October 1956 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

nroiVIDUAL PROJECT REPORT

Part A. Project Description Sheet

National Institute of
2. Neurological Diseases and Blindness

INSTITUTE OR DIVISION

1. NINDB-OD-5
SERIAL NUMBER

3. Biometrics Branch
LABORATORY, BRANCH, OR DEPARTMENT

'

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Biometry
PROJECT TITLE

PRINCIPAL INVESTIGATOR

OTHER INVESTIGATORS

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO. (S) IF WITHIN NIH).

Similar to biometrics programs of other institutes.

PROJECT DESCRIPTION

This program will begin in January, 1957^ with the appointment
of the Chief Biometrician.

The function of the Branch will be to develop and execute a
program for the collection, analysis, and interpretation of statistical
data relating to the prevalence and incidence of neurological disorders
and diseases of the eye and other sensory disorders and diseases

.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

mDrVIDUAL PROJECT REPORT

Part B: Budget Data 11. MINDB-OD-5
SERIAL NUMBER

12. BUDGET DATA:

ESTIMATED OBLIGATIONS MAN YEARS
DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY '57 $25,000 $9^6 $25,9lj-6

BUDGETED POSITIONS
PROF OTHER TOTAL

PATIENT DAYS

FY'57325
13, BUDGET ACTIVITY :

RESEARCH . fTJ

REVIEW & APPROVAL / 7

BIOLOGIC STANDARDS / 7

AOPNISTRATION JU
PROFESSIONAL &
TECHNICAL ASSIST-
ANCE I 7
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October 195^

Calendar Year 195^

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet

National Institute of
2. Neurological Diseases and Blindness

INSTITUTE OR DIVISION

1. NINDB-OD-6
SERIAL NUMBER

3. Office of the Director
LABORATORY, BRANCH, OR DEPARTMENT

k.

SECTION OR SERVICE
5.

LOCATION (IF OTHER THAN BETHESDA)

6. Field Projects
PROJECT TITLE

7. Pearce Bailey, Mo D., Director
PRINCIPAL INVESTIGATOR

Drs. Shy, Livingston, Seger, Imus, Baldvin, Windle, and Weissler
OTHER INVESTIGATORS

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO. (S) IF WITHIN NIH).

Similar to field investigations programs in NCI, NHI, and NIMH.

PROJECT DESCRIPTION

Within the "basic and clinical research programs of the Institute
also are the activities which participate with and serve as a coordina-
tion center or a central laboratory for the collaborative and cooperative
research projects which are undertaken by medical centers. (See Project
Description, NINDB-EP-2). Through such collaborative efforts, a
comprehensive, multidisciplinary attack is underway on cerebral palsy in





ORP-1 WIiroB-OD-6

October 1956 SERIAL NUMBER

i^i in which attempts will be made to correlate clinical manifestations
and pathological findings to improve the classification, diagnosis,
treatment, and prevention of cerebral palsy. Ihe experimental study
of perinatal factors leading to cerebral palsy and mental retardation,
using pregnant and infant monkeys, is rapidly developing in the joint
project with the University of Puerto Rico, in San Juan. A develop-
mental approach to the organic causes of cerebral palsy and mental
retardation, and other manifestations of brain damage is imderway.
Congenital anomalies are produced in animals by X-ray radiation or
chemical means at various stages in pregnancy and the malformations
produced are studied by gross and microscopic examinations. Parallel
to this are pathological studies of human embryos, fetuses, and still-
births obtained from cooperating hospitals in the area. A long-term
study of the effect of relaxant drugs upon involuntary movements
and rigidity in the cerebral palsied has been initiated. (See Project
Description, Wim)B-0D-2).

Similarly, collaborative and cooperative projects concerning
cerebral vascular disease, epilepsy, the testing of neurosurgical
procedures, deafness, and the role of the nervous system in the aging
process are also being organized.

Considerable controversy exists regarding research approaches
in the aging of the nervous system and problems of the aged. The
present status of research to consider new leads and different
approaches is being examined in order to formulate a plan for an
effective study of significant factors.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PRO.IECT REPORT

Part B: Budget Data 11. NINDB-OD-6
SERIAL NUMBER

12. BUDGET DATA:

ESTIMATED OBLIGATIONS MAN YEARS
DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY' 57 $225,000 $60,920 $285,920

BUDGETED POSITIONS
PROF OTHER TOTAL

PATIENT DAYS

FY'57 6 12

13. BUDGET ACTIVITY :

RESEARCH jTJ

REVIEW & APPROVAL / J

BIOLOGIC STANDARDS /~7

ADMINISTRATION

PROFESSIONAL &
TECHNICAL ASSIST-
ANCE I 7





NATIONAL INSTITUTE OF NEUROLOGICAL DISEASES AND BLINDNESS
SUMMARY STATEMENT - EXTRAMURAL PROGRAMS

(1956 Calendar Year)

]':.:' ' During the 1956 calendar year considerable advance has heen
made in meeting the central objective of increasing the amount and
productivity of medical research in the neurological and sensory
disease field. This objective is gained by making funds available
for additional research in such a maimer as to encourage productivity
and by increasing the research competence of personnel by support of
highly specialized training.

During the year, 575 research grants were made totaling
$6,235,000 as contrasted with 422 grants in the amount of $k,k63,000
the preceding year. Although these figures are merely indicative of ;

^

increase in volume, this increase was accompanied by several changes
in administration and programming to increase productivity concomitant
with increase in volume, and also a number of significant advances were
made on the research front.

Administrative Developments

As an administrative measure, the change in grant budget policy
to provide investigators greater freedom in the expenditure of funds
not only allows for wiser expenditure of research monies but also makes
it easier for an investigator to utilize the funds granted to meet re-
search needs as they develop in the course of his research and to meet
unforseen exigencies. This change aids in making research more productive
and more self- satisfying to the investigator. Another administrative
development during the year was the decision to increase the administra-
tive staff so as to provide expert guidance and emphasis on each part of
the extramural program. Personnel available and suitable for admin-
istering extramural programs are difficult to acquire. One additional
professional staff member has been added during the year and two more
are scheduled to fill positions during the next calendar year.

Programming Developments

In programming, 1956 has proven to be exceptionally active

.

Early in the year^ a program of postdoctoral training grants in the
basic ne"urological sciences was inaugurated. With clinical training
programs well underway and beginning to turn out highly trained clinical
investigators, the need for large numbers of specially trained basic
scientists to assure a coordinated research effort was becoming increas-
ingly acute. Postdoctoral training grants in such disciplines as neuro-
chemistry, neuropharmacology, neuroanatomy and neurophysiology will meet
this need for the integration of basic and clinical research.

Another development was the establishment of a program of Field
Investigations and Pilot Projects to broaden the research program base
and to facilitate the support of surveys, interdisciplinary projects
and broad multi-institutional cooperative and collaborative studies.
This program, which at present is at the $500^000 level will probably
necessitate an expenditure of over three million dollars during the
next calendar year.





The 1956 calendar year also saw the initiation of the collahorative
project on cerebral palsy and mental retardationo This complex investiga-
tion preceded by over two years of plaaining and organization, involves an
inrportant widespread medical problem, the solution of which can only be
approached through a multi-institutional and multi-disciplinaiy effort,
requiring the cooperation of a large number of clinical and basic
researchers over a period of jrears. It is anticipated that this study
in a few short years will prd^'Jide a break-through in a front that has
long baffled medical research.

During the latter part of the year programming also got underway
to organize and carry out a large scale cooperative study on cerebral
vascular diseases. The first phase of this study will involve twenty
to thirty institutions teaming up to gather data on the prevention and
treatment of intercranial aneurysms and acute subarachnoid hemorrhage.
It is expected that this study will indicate the treatment of choice
for such disorders and will also yield baseline data of considerable
value to other studies in the cerebral vascular field.

Major Problems

With additional funds available for grants in research and training
the problem of obtaining adequately trained personnel in sufficient numbers
became more pressing and constitutes the major proplem confronting the
acceleration of research in the neurological and sensory disease field.
This is especially noticeable in collaborative and cooperative studies
which often require complete research teams, teaming with other such
groups working in concert to pool data and thus obtain the information
sought in the shortest possible time. Because of the paucity of well
trained personnel, many otherwise outstanding Institutions do not have
a team of scientists who can participate in a cooperative undertaking.
The training of additional clinical investigators and basic scientists
will fill this need but not immediately. Training programs which started
on a limited scale in 19.'^3 sxe beginning to produce a scattering of
specially trained individuals. Such personnel are being util.ized, by and
large, to complete training staffs and to staxt new training program.s.
The full Irrrpact of the training program, will not be felt until 1959.? hy
which time the results of the training expansion began in 1953 sad 195^
will be apparent. It is a matter of record that at least five times as
many investigators in the neurological and sensory disease field are in
training today than was the case in 1952. It is believed that by 1959
it can be shown that the proportion of individuals so trained who choose
full time investigative work for careers has equally Increased.

Accomplishments of Special Slgnifieance to the Total Program

Although there were a number of inrportant accomplishments by
grantees during the year, in the over-all pict'ore certain program
developments will undoubtedly prove to be of signal significance.





The initiation of the collaborative project on cerebral palsy

and mental retardation touches off a large scale effort in a field

that regardless of its medical importance has heretofore heen almost

totally neglected because of its complexity. The coordinated effort

of many of the leading pediatricians^ obstetricians and neurologists

In the coumtry working toward a common goal is an accomplishment in

itself. In this setting, future significant research accomplishments

are assured.

Of the same nature and perhaps of no lesser importance is the

inauguration of a large scale cooperative study of cerebral vasciilar

diseases. Although of tremendous importance from the standpoint of

human welfare, little progress has been made in this area to date

through isolated effort. It is believed that establishing a situation

wherein participating investigators will periodi.cally confer with each

other to work out mutual problems will result in important research

developments

.

Some of the outstanding advances resulting from the support of

project research follow.

£-468 - Developmental lesions in the brains' of infants - David B. Clark,

M. D., Assistant Professor of Weiirology, Johns Hopkins Medical

School

Dr. Clark's work, which has been supported by an MKDB grant

since 1953, is centered aroimd determining whether or not cell changes

can be discovered in the histologically less mature brain as compared

with more mature brains from comparable cases ^ At a conservative

estimate the United States annually produced about 60,000 viable

infants, so handicapped as to be a continuing charge on the community

throughout their lives. The large majority of these are handicapped

because of CNS defects. Dr. Clark's work is directing light on the

causes of neurological deficit of a type that is potentially modifiable,

B-IIO9 - Analysis of 50,000 electroencephalograms recorded in the waking

and sleeping states - Frederic A. Gibbs, M. D., Professor of

Neurology, University of Illinois

Dr. Gibbs' work is of an epidemiologic natiire which is making

electroencephalographic diagnosis more accurate and mak:ing electro-

encephalographic prognosis possible. Dr. Gibbs' work is of great aid

in determining the factors of electroencephalograms that have clinical

significance thereby increasing the usefulness of electroencephlography

as a clinical toolo This work is especially important to such disorders

as infantile spasms, petit mal, grand mal and psychomotor epilepsy.





B-361 - Quantitative Histochemical Studies of Cerebral Cortex -

Alfred Pope^ M. D.^ Associate Professor of Neuropathology,
Massachusetts General Hospital

Dr. Pope was the first to make quantitative histochemical studies
on the brain and has made a series of fine contributions. The cortex is
still a very difficult part of the brain to study since the smallest
samples which now may be analyzed still represent a combined mixture of
nervous elements. His studies^ by Isolating DM and RNA and making
coimts of various cell types has ai.ready brought some clarification to
this confusing problem. He is histologically mapping the functions of
various areas of the brain, primarily areas concerned with wakefulness
aaid sleep, and ascertaining the effect of hypnotic and tranquilizing
drugs. His work is providing increased imderstanding of the biochemical
organization of the cortex as a biological unit and is also providing
baseline data for comparative studies of this tissue both in the
adnormal and diseased state. In addition, in his work he has succeeded
in developing new micro methods which will provide additional tools to
workers in. tissue micro chemistry,

B-536 - Hature of the Retinal Process underlying Color Vision -

Alexander Forbes, M. D., Har^rard University

This study, which has been in progress since 1953^ ^s.s broken
new ground in yielding quantitative and meaningful approaches to
problems of color vision. It is a basic research project involving
the use of turtle eye, which has been extremely productive in adding
new knowledge to the little that is now known relative to color blindness.

B-731 - The Ca-use and Mechanism of Vascular Disease of the Brain -

Charles M. Fisher, Associate Neurologist, Massachusetts General
Hospital

The most important phase of Dro Fisher's work has been his
study of the treatment of strokes, more specifically the effect of
anticoagulatns in cerebral thrombosis . This study was activated in
195^ a^d since that time has been extremely productive. Cerebral
vascular disease is the most common neurological disease. Any advance
in this area is of major importance in the field of human welfare.
Dr. Fisher's work is throwing additional light on the pathological,
physiological, and neurological aspects of cerebral vascular disease,
which Information is being used by investigators throughout the country
to advance the fund of medical, knowledge in this area.





B-SSk - Electrical Activity of Single Receptors and Neurones of

the Eye - Haldan K. Hartllne, M. B., Rockefeller Institute

for Medical Research

Dr. Hartline is making an investigation of the physiology of

vision by studying the electrical activity of the individual receptor

cells and neurones of the eye. Ihis study is increasing the under-'

standing of visual processes in terms of the mechanisms of the cellular

components of the visual system and their interactions. The interactions

studied are of "basic importance to visual physiology and to neuro-

physiology in general o The analysis of a simple inhibiting interaction

in a primitive eye adds materially in understanding the more complex

interactions in the vertebrate retina. Such information contributes to

the understanding of intensity discrimination, flicker perception,

movement perception, brightness contrast, border contrast and visual

resolution. A WIKDB grant has supported Dr. Hartline 's work in this

field since 1955-

B-154 - The Eye in Old Age - Abraham L. Kornzweig, M. D., Chief

Ophthalmologist, The Home for Aged and Infirm Hebrews of

New York City

This project has been supported by the NINDB since January 1,

1952. It is a detailed clinical and pathological study of the eye in

old age and has contributed materially to our knowledge of the eye

problems of an. aging population. Among the chief causes of blindness

in the aged are diseases of the macula and gHaucoma. Postmortem

examination of the eyes of over ifOO residents in this institution has

indicated that vascular disease of the retina is the cause of most of

the adverse macular conditions occurring in this age group. This

study is also adding to our fund of information necessary for the

early detection and treatment of glaucoma.
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INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB-EF-1
SERIAL NUMBER

National Institute of
2. Neurological Diseases and Blindness 3- Extramural Programs Branch

INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

4.

SECTION OR SERVICE
5.

LOCATION (IF OTHER THAN BETHESDA)

6. Research Grants
PROJECT TITLE

7. Alfred Weissler, Ph.D.
PRINCIPAL INVESTIGATOR

Gordon Seger, Dr. P. Ho

OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
^ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OR PER-
"SONNEL, FACILITIES OR FUNDS) IDENTIFY SUCH RESEARCH: (BY SERIAL
NO. (S) IF WITHIN NIH).

Research Grant Programs of all other Institutes and Divisions of the NIH.

10. PROJECT DESCRIPTION

Objective - To improve the prevention, diagnosis, aoad treatment of
neurological and sensory diseases, by support of basic
and applied research in these fields at nongovernmental
institutions.
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October I956 SERIAL NUMBER

Method employed : Grants of funds axe made on the basis of scientific
review of applications requesting financial aid to provide salaries,
equipment, supplies or other items needed in the pursuit of medical
research. Applications contain a detailed description of the research
planned and other data necessary to scientific evaluation. Review is
performed by committees of expert consultants and recommendations made
to the National Advisory Neurological Diseases and Blindness Council
whose members are outstanding professional and lay leaders.

Major fields of emphasis ; During the calendar year 195^, 575 research
grants totaling $6,235,116 were awarded in this program. These have
supported research projects conducted in 156 nonfederal research
institutions throughout the country. In addition, 86 requests having
an aggregate of $883,760 were received, which review committees failed
to recommend for supports

Financial support was provided for a wide range of research into
the causes, care, and treatment of diseases and conditions of the brain,
spinal cord and peripheral nerves, sensory endings, eye, and ear. Such
specific disorders as cerebrail palsy, muscular dystrophy, epilepsy,
multiple sclerosis, cerebral vascular accidents, mental retardation,
glaucoma, cataracts, retrolental fibroplasia and other blinding eye
conditions, and impairments of hearing, balance, and speech are
included in projects presently active.

Significance to Neurological and Sensory Disease Research : The improved
quality and quantity of fundamental and applied research, made possible
by this grant program, constitutes a substantial contribution over the
years towards the prevention and control of neurological and sensory
disorders. Significant advances are being made, with the financial
assistance provided by this program, in such fields as the determina-

'
:' ^tion of the exact functions of the different parts of the brain, the

nature of the transmission of impulses along the nerve fibers and
across the synapses, the fundamental physiology of the eye and ear, and
the basic mechanisms of brain damage in the young and the old.

Proposed course of project : Financial assistance will continue to be
provided for those presently active projects which may be recommended
by our scientific and advisory review groups. New projects will be
supported insofar as funds allow, in order that the efforts of more
medical and research manpower may be brought to bear on problems in
the neurological and sensory disease fields involving such disciplines
as neuroanatomy, neurophysiology, neuropathology, neurobiochemistry,
neurology, ophthalmology, otolaryngology, etc.
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Part B: Budget Data 11. NINDB-EP-1
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FY' 57 $7^630,000
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Grants for research projects,

SERIAL NUMBER
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SERIAL NUMBER

National Institute of
2. Neurological Diseases and Blindness 3« Extramural Programs Branch

INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPAETMENT

h. 5.

SECTION OR SERVICE LOCATION (IF OTHER THAN EETHESDA)

6. Field Investigations and Pilot Projects
PROJECT TITLE

7o Alfred Weissler^ Ph.D.
PRUJCIPAL INVESTIGATOR

8. Gordon Seger, Dr. P. H.

OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE Hi THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO. (S) IF WITHIN NIH).

Is similar to Field Investigation Projects of the NCI and Community-

Studies Projects of the NIMH.

10. PROJECT DESCRIPTION

Objective : To facilitate and broaden investigative activity in nexrro-

logical and sensory areas of relative neglect, such as cerebral palsy,
mental retardation, and cerebral vascular disorders, by providing
financial assistance for investigations in these areas.
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Method employed : Grants are made on the 'basis of applications
requesting funds for salaries, equipment, supplies or other items
needed for carrying on the investigations. These applications
contain a detailed description of the work plan and other data
necessary for evaluation, and are reviewed by committees of
experts in clinical and scientific fields.

Major fields of emphasis : This program was started on July 1, 1956-
During the six months between that date and the end of the year,
fourteen grants totaling $493;. 78l were awarded in this program.
These have supported research projects conducted in I3 nonfederal
institutions throughout the country =, In addition, six other
applications requesting a total of $205,291 were received, which
review committees failed to recommend for support.

Among the types of projects to be supported are broad
collaborative and cooperative clinical studies, surveys, develop-
mental projects, community studies, and pilot projects of a
nature that will contribute to methods and procedures for the
prevention, control, diagnosis and treatment of neurological and
sensory disorders in the general population.

Significance to Neurological and Sensory Disease Research ; Certain
disorders are of such obscure of complex etiology that significant
progress can be made only by means of a large scale attack, utilizing
all relevant scientific and clinical disciplines and a larger number
of patients than can be found at any single institution. Among such
disorders may be mentioned cerebral palsy, retrolental fibroplasia,
and cerebral faecular accidents.

This program provides an effective framework for the prosecu-
tion of collaborative and cooperative mult1-disciplinary projects,
involving neurologists, neuropathologists, pediatricians, obstetricians,

P5ychhloglsts, geneticists, biochemists, neurophyslologists, etc., at
ten or twenty institutions In all parts of the country, yet working
under a comprehensive unified piano

The res-ult of such large scale undertakings are expected to
advance clinical medicine in ways that are not possible under the
conventional system of individual disconnected small research projects.
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Proposed course of project : This program is undergoing expansion, in
part as a result of congressional emphasis on the need for elucidation
of the etiology of cerebral palsy and mental retardation. It is

anticipated that this program will at least triple in size during
calendar year 1957^ in view of the large-scale collaborative project
on cerebral palsy and the cooperative study of the cerebral-vascular
disorders which is acquiring moraentijm at the end of 1956.





ORP-1 Calendar Year I956
October 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEAMH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11. NINDB-EF-2

12. BUDGET DATA ;

ESTIMATED OBLIGATIONS

FY '57 $2,000,000

13. BUDGET ACTIVITY :

GRANTS FOR RESEARCH PROJECTS

SERIAL NUMBER





ORP-1
October 1956

Calendar Year 195^

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDB^IDUAL PROJECT REPORT

Part A. Project Description Sheet

National Institute of
2. Neurological Diseases and Blindness

INSTITUTE OR DIVISION

NIMDB-EP-3
SERIAL NUMBER

3. Extramural Programs Branch
LABORATORY, BRANCH, OR DEPARTMENT

k.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Graduate Training Grants
PROJECT TITLE

7. Gordon H. Seger, Dr. P. H.

PRINCIPAL INVESTIGATOR

8 . None
OTHER INVESTIGATORS

IF THIS PROJECT RESEMBLES, COMPIEMENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE ( WITHOUT INTERCHANGE OR PER-

SONNEL, FACILITIES OR FJTJDS) IDENTIFY SUCH RESEARCH: (BY SERIAL
NO. (S) IF WITHIN NIH).

10 o PROJECT DESCRIPITON

Objective ; To increase the number of highly trained personnel available
for teaching and research positions in the broad field of neurological
and sensory diseases.





ORP-1 NIKDB-EP-a
October I956 SERIAL NUMBER

Method Employed : Accredited training institutions^ including teaching
hospitals^ may submit applications for funds to establish, expand
and improve training programs in the clinical specialities and basic
science disciplines pertinent to neurological and sensory diseases
and in which there is a recognized dearth of adequately trained personnel.
Applications are carefully reviewed by non-government cons\iltants
expert in the field of training proposed and especially chosen for their
competence in medical science education. Applicaxits are requested to
set forth in detail the program of training proposed, the nature and
extent of the personnel to do the training, and the nature and extent
of the training facilities. Consultants usually visit the applicant
institutions to confer with the proposed training Program Director and
other institutional officials before recommending the action to be taken
on a request. In the evaluation of a request major emphasis is placed
on ascertaining the proposed programee's potentialities for training
scientific personnel for academic positions.

Major Fields of Emphasis : Training program grants are made to support
clinical training in neurology, ophthalmology, otolaryngology and
neuropathology, and basic science training in such disciplines as

neuroanatomy and neurophysiology o A total of IO8 Graduate Training
Grants amounting to $2,058,190 were awarded during calendar year 1956.
These grants were made to 6I training institutions located in all major
sections of the country. During this period 152 applications were
received, requesting $3,- 506,335- Of these, 70 percent were approved in
amounts totalling 59 percent of the funds requested.

Significance to Neurological and Sensory Disease Research ; Until recently,
relatively little emphasis has been placed on solving the multitude of
medical problems associated with neurological and sensory diseases and
disorders. As a consequence, few basic researchers are equipped to work
in this field and thus increase the amount of fundamental information
available and few clinical investigators are so trained as to be able
to apply at the patient level the little existing infonnation. Only
through the training of sufficient ntunbers of such highly specialized
personnel can research progress in this complex and important field be
acceldi'at&d,..
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Proposed Course of the Project : Support of both basic science and
clinical training programs that are succeeding in carrying out the

objectives of this project will be continued. The n-umber of clinical
training programs will increase as additional training institutions

acquire suitable personnel and are able to take on such responsibilities.

The major portion of this ixLcrease will undoubtedly be in the field of

otolaryngology because of the paucity of special training programs in

this area. In addition^ a large Increase in the number of special

training programs in the basic neurological sciences is anticipated^

since support of training in this area was only recently initiated

and the need is great.
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16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR TEAR I956;

Gordon H. Seger^, "Administration of Training
Programs by the National Institute of Neuro-
logical Diseases and Blindness." NEUROLOGY
Volume 6, Ntimber 12, December 195^
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National Institute of
2. NeTirological Diseases and Blindness

INSTITUTE OR DIVISION

4.

1 . NINDB-EP-ij-

SECTION OR SERVICE

6. Special Clinical Traineeships

7.

SERIAL NUMBER

3. Extramural Programs Branch
LABORATORY, BRANCH, OR DEPARTMENT

5.

LOCATION (IF OTHER THAN BETHESDA)

PROJECT TITLE

Elizabeth C. Hatrtmanj M,. S.

PRINCIPAL IFffiSTIGATOR

Gordon S. Seger, Dr. P. H.
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARAIIELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HE.ALTH SERVICE (WITHOUT INTERCHANGE OF
PERSONNEL, FACILITIES OR FUNDS) IDENTIFY SUCH RESEARCH: (BY .33RIAL
NO. (S) IF WITHIN NIH).

None

10. PROJECT DESCRIPTION

Objective : To encourage clinicians already trained in a speciality
to undertake additional training in the field of the neurological
and sensory disorders, to qualify themselves for teaching and
investigation in these complex and highly specialized areas of
medical endeavor.
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Method employed : Applications, supplemented by letters from teachers,
employers, and professional associates, transcripts of academic records,

and a statement of financial need from the applicant, are carefiilly re-

«-ieved to determine the adequacy of the candidate ' s professional back-

ground, his fitness and desire for a career in academic medicine, and
the stipend to be recommended.

Regular Clinical Traineeships are no longer awardedj financial
aid for trainees at the residency level is provided through the
Graduate Training Grants to a large number of institutions. Special
Clinical Traineeships carry on annual stipend ranging from $^500 to

$l4,800, according to the needs and qualifications of the applicant.

The average paid this year was $7000 . Awards are made only to

cajididates who have completed the residency required for certification
in a specialty, and who feel the need for additional training experience
in the neurological and sensory disorders area related to their specialty.

For example, pediatricians apply for training in pediatric neurology,
neurologists for training in neuropathology, ophthalmologists for train-

ing in physiological optics, etCo

Major fields of emphasis : During the calendar year 195^^ 28 Clinical
Traineeships were awarded for training at I8 institutions in the United
States and at 1 foreign institutiono Ten of these awards were made for
special trainiog in ophthalmology;, 8 in neurology, k in pediatric
neurology, 2 in neuropathology, and 1 each in neurosurgery, neiirochemistry,
neuroanatomy, and ophthalmology surgery.

Significance to Neurological and Sensory Disorder Research ; The leader-
ship of competent teachers and investigators is essential to the solution
of the extraordinarily difficult, varied, and complex problems presented
by the neurological and sensory disorders. Broad training background
both in the clinical and related basic science fields is indispensable
for the development of clinicians qualified for this role in the field
of medicine. Competent clinicians are encouraged to take these important
years of additional trainln_g by financial, support afforded by this program.

Proposed course of project : It is proposed to continue this program, with
particular attention to applications from fields in which special need for

trained professional personnel exists, and with the intent of complementing
the Graduate Training Grant program, in the total effort to provide highly
trained, competent clinical teachers and investigators.
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2. Neurological Diseases and Blindness
INSTITUTE OR DIVISION

3. Extramural Programs Branch
LABORATORY, BRANCH, OR DEPARTMENT

k.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Research Fellovshlps
PROJECT TITLE

7, Elizabeth C. Hartmen, M. S.

PRINCIPAL INVESTIGATOR

Gordon S. Seger, Dr. P. H.

OTHER INVESTIGATORS

IF THIS PROJECT RESENBLES, COMPLEMENTS, OR PARAIiSLS RESEARCH DONE

ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-

SONNEL, FACILITIES OR FJNDS), IDENTIFY SUCH RESEAJ?CH: (BY SERIAL

NO. (S) IF WITHIN NIH).

Complements Research Fellowship programs of other institutes.

10 . project: i^ESCRiBTiCxJi; :
:^

Objective : To ensure a steady and continuous supjily of scientists highly

trained in the skills required for competence in laboratory research in

the various fields of the neurological and sensory disorders.
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Method employed : Awards are made to the most promising candidates^
as determined by a careful review of applications and the supporting
data provided by letters of reference and academic records . Awards
are made for both predoctoral and postdoctoral training; in addition,
a small number of special research fellowships are awarded to the
more mature and experienced scientists whose research effort would be
benefited by additional training in a specialized area, A number of
awards are also made to part-time students. These awards, exclusive
of the part-time students, averaged approximately $3^00 each.

Major fields of emphasis : During the calendar year 1956, 67 fellowships
were awarded, 27 of which were at the predoctoral level, 35 at the post-
doctoral and 5 at the special level, paying a total of $230,246. In
addition, 12 of these students received supply grants in the total amount
of $4,750, and 154 part-time students recieved a total of $90,720.

Eesearch training was undertaken in 3I institutions in the United
States, 2 in Canada, 1 in England, 2 in Germany, 1 in Switzerland and 1
in Sweden. There is a wide variety in the specialized areas represented:
12 awards were made for research training in physiology; 9 in anatony;
7 in biology; 5 in biochemistiy; k each in chemistry, pharmacology and
neurophysiology; 3 each in pathology and psychology; 2 each in ophthal-
mology and neurosurge.ry; and 1 each in neurochemistry, neuropathology,
neurology, zoology, electrical engineering, enzymology, nutrition, bio-
physics and public health.

Significance to Neurological and Sensory Disorders Research : Scientists
trained in a wide variety of highly specialized research skills are
essential to providing the basic laboratory information which is the
foundation for clinical investigation in the complex field of the neuro-
logical and sensory disorders; the training period required is pro-
portionately long and expensive.

Financial support for promising young scientists in these
fields is necessary so that they may not be discouraged from undertaking
so difficult a program of preparations and so that progress in under-
standing neurological and sensory disorders may not be limited by a lack
of competent investigators In the field.
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Proposed course of project ; It is proposed to continue this project

without change In its essentials^ but with more effort directed to

making it complement the program of Graduate Training Grants in the

Basic Sciences.
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INSTITUTE OR DIVISION
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SERIAL NUMBER

3. Extramural Programs Branch
LABORATORY, BRANCH, OR DEPARTMENT

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Review and Approval
PROJECT TITLE

Gordon S. Seger, Dr. P. H.

PRINCIPAL INVESTIGATOR

Alfred Weissler, Ph.D.., and Elizabeth Hartman, M. S.

OTHER irVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNEL, FACILITIES OR FJNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO. (S) IF WITHIN NIH) .

Similar to review and approval activities of other institutes.

PROJECT DESCRIPTION

This activity provides for the support of the activities of the
National Advisory Council on Neurological Diseases and Blindness, the
advisory training committees in neurology, ophthalmology and otology,
and the professional and clerical staff engaged in the processing,
analyzing and management of the grants and awards. Included within this
activity are funds for the Institute ' s proportionate share of costs for
services performed centrally by the Division of Research Grants.
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BUDGETED POSITIONS

6 13

PATIENT DAYS

19

PROF OTHER TOTAL
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l4. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN FY 1957 - IF COOPERATING UNIT IS WITHIN NIH
INDICATE SERIAL NO(s):





Fourth Annual Report of Clinical Investigations
of the National Institute of Neurological Diseases and Blindness

1956

The Clinical Director's Report

At the time of the writing of the fourth annuaJ report of
the Clinical Investigative Unit of the National Institute of
Neurological Diseases and Blindness the full time staff is
now all present with the exception of three positions

—

that of the neuroradiologist, the second neurologist, and
the neurophysiologist. All other section chiefs now have
functioning laboratories at their disposal.

Four new sections were activated during the year as
per the original plan. These weres the Section of
Ophthalmologic Physiology ^ under the direction of Dr.
Michelangelo Fuortes; the Section of Ophthalmologic
Histopathclogy , under Dr. Theodor Wanko; the Section of
Experimental Pain, under Dr, Kenneth Hall; and the Section
of Neuropathology vacancy has been filled, after searching
for a suitable candidate for a period of eight months,
by Dr. Igor Klatzo. From their previous training and
reputation it is hoped that these individuals will bring
mucb. to the Institute. The majority of these projects
listed herein for them will, of course, represent their
projected work for the coming year.

The total number of projects in the Institute is now
99 and have, during the past year, been productive of 87
manuscripts that have been accepted for publication or
have been published, 3 books, and 2 monographs.

It would be difficult indeed to indicate which unit
contributed the most to the investigative program in that,
in general, the quality of all units wa,s high. Special
reference, however, must be made to the organization and
operation of the new ophthalmological unit under Dr.
Ludwig von Sallmann, who in a period of only a year-and-
one-half , has organized a branch containing 5 sections
and productive of 22 manuscripts, even during its formative
years. The quality of these manuscripts also are among the
better produced.

The work of the Electroencephalography Branch also
deserves special notation in its rapid expansion to
accomodate visiting personnel who are attracted to this
laboratory and who, in their short period of time with
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the laboratory under the guidance of Dr, Cosimo
Ajmone-Marsans have also been productive of some
outstanding work. These citations should in no way
detract from the rest of the work submitted by the Institute,
but merely points out the ability of these units to be
productive during a period of expansion.

Only one member of the senior staff was lost to the
organization during the reporting year and this was the
chief of the Section of Neurophysiology who resigned
due to health.

Each year the writer of this report will attempt
to rotate the various branches in their order of
appearance in this report to minimize personal bias in
the report. More specifically, then, the projects to be
reported on are as follows:

The Ophthalmology Branch of the National Institute
of Neurological Diseases and Blindness: Dr. von Sallmann
and his branch have been productive of many original
and well documented contributions to the field of
ophthalmology and to neuro-ophthalmology. The
appointment of Dr. Bornschein to the laboratory of
Ophthalmologic Physiology as a visiting scientist
ellucidated much of the unknown in electroretinography.
Associated with Dr. Bornschein were Doctors Goodman,
Iser, and Gunkel. Characteristics of the electroretinogram
during scotopic and photopic vision in normal, color blind,
and night blind subjects proved that the "late positivity"
was a scotopic B-wave and not a specific photopic red
response. The response of the A, B^ and X waves in this
function to changing adaptation and stimulus intensities
were shown to be consistent with the behavior of these
waves under single flash electroretinography. The
clinical importance of the ERG has now been clearly
established as the result of the four published papers of
these investigators and it should now be clearly possible
to differentiate congenital anamolies and hereditary
degenerations as well as differentiate retinal disease from
disease of nerve.

Considerable effort has also been expended into the
chemistry, histopathology, and response to radiation of the
crystalline lens of the eye. Species variation to photons
were found to be of quantitative rather than qualitative
nature. This provided the basis for the extrapolation of
experimental data for the human cataract change following
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ionizing radiation. The latter cytologically has
many similarities to the senile cataract. Dr. von
Sallmann and his colleagues have concluded that certain
cataractogenic agents have their action by way of injury
to cell nuclei of the germinative zoae, whereas others
attack primarily the cytoplasm. Dr. Resnik is also
studying the protein of the crystalline lens by investiga-
tion into the homogenous compounds. At least four protein
derivitives have been found in the crystalline lens and
further studies now as to the relative amount of RNA and
DNA in the lens are being undertaken. Studies into the
pathogenesis of glaucoma with emphasis on how the central
system controls this function were continued during the
current year by Doctors von Sallmanini., Macri, and Wanko.
They are continuing their systematic exploration of brain
stem structures to determine the effect on intraocular
pressure which might not be related to blood pressure and
that which is related to blood pressure. Concurrent with
these studies

J
various pharmacological agents are being

tested and more recently, techniques have been devised by
Dr. Macri to analyze the participation of the outflow
mechanism of aqueous formation. Aiding in this respect is
the cytological work of Dr. Holland who is extending
anatomical studies of the innervation of this outflow
area to further ellucidate the neural control of the
outflow mechanism andj finally, in the understanding of
glaucoma, Dr. Macri and Dr. Fourtes are studying the
effects of the external ocular muscle tension upon
intraocular pressure.

Dr. O'Rourke is continuing his study of intraorbital
ttimors and, in particular, melanomas. He is doing this
largely through the utilization of unstable isotopes,
in particular P-325 and by utilization 8-91 mouse melanoma.
Previous v/orkers have indicated that P-32 could be of use
in detection of posterior orbital neoplasia. Dr. O'Rourke 's

careful studies seem to show th%t this is beyond the limits
of the physical characteristics of this isotope and he is
now turning to Iodine-131 and Zn-69,

A sufficient number of cases have now been acquired by
this branch to undertake a systematic evaluation of steroid
therapy in patients with uveitis. Over 300 patients with
this disease have been studied over the past three years
including the time that Dr. Hart and Dr. Ryan were also in
the unit. In regard to uveitis, Dr. O'Connor has been
studying precipitating antibodies in toxoplasmosis and has
made the unique contribution that positive tests were
demonstrated in the aqueous humor but not in the blood serum
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of 4 of 10 patieBtSo The labelling of such antibodies
with radioactive iodine appears to be a favorable and
promising projection for future studies.

In the same laboratory p Dro Chie Tanaka has been
studying the relationship between APC and EKC viruses
with hela cell suspensions. Two strains of adenovirus
type 8 were isolated from these tissue cultures
obtained from typical EKC patients

„

Dro Gunkel is continuing his excellent work in
ocular instrumentation and hasj this year^ developed an
apparatus to allow the automatic control of stimulus
intensity in recording.

Three projected projects into the coming year show
promise. These will be the work on single retinal units
by Dro Michael Fourtes; the work on ultramicroscopic
anatomy of the retina by Dr, Theodor Wanko; and the phase
microscopy studies by Dr, Aronson and Di „ von Sallmann.

The Epidemiology Branch of the National Institute of
Neurological Diseases and Blindness^ This Branch under
Dr. Kurland has expanded in the past year to include two
assistant epidemiologists and more recently in acquiring
two geneticists. The addition of a biometrician will
complete the initial plans of this unit. Dr. Kurland
has continued his studies on amyotrophic lateral sclerosis
and other neurological disorders in the Mariana Islands
and immigrants of the Chamorro tribe to California, He
has arrived at. the conclusion that this disorder is
hereditary and appears in such large numbers in the
Mariana Islands group because of an isolated community
being present there with a large amount of inbreeding.
Because of the appearance of a disease not unlike
amyotrophic lateral sclerosis following gastric resections,
Dr, Kurland is studying the cytology of the gastric mucosa
in a limited number of admissions at Bethesda, Dr, Kurland 's
unit projects two new studies in the current year. The
first will parallel his Rochester study of neurological
disorders in a closed community in which he has now chosen
the southern town of CharlestOEj South Carolina, The
second projected study is in the natural history of multiple
sclerosis andj in particular^ this will utilize veterans of
the last war who were admitted with retrobulbar neuritis,
and Dr, Kurland plans to follow these individuals with
particular interest as to differences in progression
between those in sou+feern localities as against northern.
Dr, Kurland also did a small study on glaucoma incidence and
found before the age of 40 that this disorder is practically
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negligible, but by the age of 85 was present in 3% or more
of the population, Tbis might indicate that many cases of
glaucoma iia elderly people are not being adequately diagnosed.

The Branch of Surgical Neurology of the National Institute
of Neurological Diseases and Blindness s This branch continues
to devote a large amount of its energy in the study of the
function of the temporal lobe. 261 operative procedures were
done during the past year and of these, 39 included extensive
electrical exploration of the cortex and subcortical
structures, 24 operations were performed for neoplasia.
The majority of patietjts studied had cerebral seizures.
A new system of patient observatiom has been established
on the ward designed for the observation of spontaneous
seizures 5 a,nd a blind control of those with seizures under
Metrazol activatioa ±n tfee Electroencephalographic Labor-
atories has been acco3mplished„ As can be seen in Dr.
Baldwin's sujuHEarys a particular sequence of events seems
to occur ±n the majority of temporal lobe seizures. He
has found the temporal cortex to contain sensory repre-
sentations for face and jaw. Hypothermia seems to reduce
the cortical response to electrical stimulation, and low
temperatures reduce the gross volume of arteriovenous
malformations but have little effect on intracranial
pressures in relation to other brain tumors.

In the Laboratory of Primate Neurology , Dr. Baldwin
and Dr. Frost have studied the effects of low temperature
on the epileptic discharge in the limbic system and on
the electrical activity of the fromtal and central cortex.
Epileptogesaic lesions have been created in the temporal
lobes of two chimpanzees and firing has been recorded on
the electroencephalograms and clinical seizures observed.
One of the most intriguing of Dr<, Baldwin's studies is the
correlation of temporal lobe to lysergic acid in normal
and abnormal chimpanzees. The psychotic and hallucinogenic
effects of lysergic acid do mi^ effect chimpanzees after /y
bifrental lobectomy , or unitemporal lobectomy. .X^Y" ^^Vf^^i^r^^
MJo-J '^If^d,/ .///vc'^.&/ •

^

Dr. DeMban has Initiated in the past year a much
needed large-scale investigation into the abnormalities
occurring in the para-natal period. Dr. Dekaban's
meticulous study deals w^ith both abnormal and controlled
animals and humans. He has thus far collected 31 embryos,
as products of abortiofip and attempted to demonstrate
anatomic deviations and correlate them with the clinical
state of the mother during pregnancy. He has collected 43
cases of cerebral abnormalities in the para-natal period
and has been able to establish a positive diagnosis in 11,
a possible diagnosis in 12, and in 9 was unable to arrive





at the diagnosis. This would indicate that the cause of
"cerebral palsy" can be found in at least one-third of the
cases if carefully studied. In continuing studies Dr.
Dekaban is following all the newborn of two major hospitals
in the Washington area arid correlating them with the pre-
pregnancy history of the mother. In addition, he is
running serial sections of mice embryos in 16 progressive
developmental stages and of various stages of human embryo
as they become available. He finally is attempting to
induce central nervous system changes in mice by X-radiation
of the pregnant mother.

Dr. Li continues his work in two major areas. First,
in the recording from single cells the activity of cortex
and muscle. He has found that those cells which give
rise to the pyramidal tract receive multi-synaptic
responses from the nucleus ventralis lateralis of the
thalamus. Such cortical activity is also inhibited by
thalamic stimulation. By closed circulation experiments
he seems to have demonstrated that the arousal response is
not humoral in origin. In his study of muscle, he finds
that the muscle fiber is more responsive than the nerve or
end plate to cold or temperature. He believes he has
demonstrated direct connections of the amygdala to the
temporal cortex and that the median ventral nucleus of
the hypothalamus inhibits epileptic activity. His second
study is an attempt in remote stimulation by radio
transmission to excite neurons in the nervous system of
higher primates so that such primates may be observed in
epileptic seizures without the drawback of cable
connections. Dr. Frost is continuing his studies with Dr.
Baldwin om memory

j personality and perceptual action in
temporal lobectomies and has now 84 such cases. In
cooperation with Miss Olhoeft he has studied mental re-
tardation under treatment in para-natal disorders and
seems to find that although other factors, such as
involuntary movements, will be improved the mental
retardation does not change under treatment. Dr. Van
Buren is continuing his studies on the visual system and
the point relationship to the geniculate body and the
anatomical relationship of fibers within the temporal
lobe. He finds the visual radiation within the temporal
lobe to be incongruous with the ipsi lateral side showing
the most involvement. He finds the macular fibers medially
within the temporal lobe. He is continuing his studies of
the retina by the Golgi stain, as well as the changes in
papilledema. He is continuing his studies on the relief
of pain and correlating these with psychological tests and
analgesics with the cooperation of Dr. Frost and Dr. Hall.
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He has devised a method of insulating instriiments
against spread of electrocautery discharge. Miss Lewis
has continued her efforts in administration of both the
animal operating rooms and as chief surgical nurse to
Dr. Baldwin. She and Mr. Debroske have devised an
operating table which supports two infants simultaneously
for the extensive study of a case of craniopagus.

Two new additions to the branch are Dr. Hall and
Dr. Klatzo. Their projects hence are projected into the
next yearo Dr. Hall is studying respiratory balance
with a wire frame flow meter in cerebral lesions and
is doing much work in hypothermia with Dr. Baldwin.
Dr. Klatzo is studying blood brain barrier in cold with
particular reference to brain edema and is fluorescince
with ultra violet light after injection of fluorescin.
Dr. Klatzo also hopes to study muscle proteins by use of
antibodies against myosin tagged with fluorescine iocyanate.
He is also continuing the study of histopathology of the
abnormal epileptogenic tissue that Dr. Alvord started
approximately one year ago. In this study he will be
joined by Dr. Van Buren. Dr. Klatzo finally will be
attempting tissue culture of epileptogenic tissue and
will be joined by Dr. Li and Dr. Tower in the electro-
physiology and chemistry of such tissue. These are some
of the major projects of the Branch of Surgical Neurology.

The Branch of Electroencephalography of the National
Institute of Neurological Diseases and Blindness: The
Branchj as pointed out initially, has through its
activities and reports attracted 4-5 young investigators
to it. This branch, of course, is not limited to electro-
encephalography but does much research in cortical physiology.
Because of this 5 it was felt wise upon the resignation of
Dr. Paul Chatfield to transfer the Section of Applied
Neurophysiology to this branch aad allow Dr. Ajmone-Marsan
to pick the new section head of that unit. In addition
to its research, this branch, of course, carries out a
large service function which takes an equally large
amount of the investigators time. Thus, 1,194 inpatients
and 277 outpatients had E.E.G. 's during the past year. It
speaks highly for the activity of this branch that in
spite of this tremendous load, a highly original piece of
work on seizure patterns upon metrazol activation acquired
such significance as to be published in monograph form.
The findings of this project are significant to everyone
dealing with seizures in that the interpretations given
by Dr. Ajmone-Marsan and his colleagues was such that a
high degree of localization of ^izure patterns has been
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given to bizarre epileptic, movements which previously
could only be described and were without localizing
significance. Dr. Ajmone-Marsan is continuing his
close collaboration with the Branch of Surgical
Neurology into the deep nuclei of the temporal lobe
and particularly with implanted electrodes.

With the utilization of a new drug (6-azauracil)
in the Cancer Institute as an antimetabolyte, a new
area of interest opened in the physiology of the
brain stem in that this drug was able to produce the
pattern electrographically of unconsciousness before
that stage was reached clinically. Such patients would,
however s ultimately become comatose if the drug was
continued. Another significant experiment was done
with Dr. Ralston and Dr. Ajmone-Marsan in activation of
the sites in the brain where spindling occurred by
stimulation in certain brain stem structures.

The Section of Clinical Neurophysiology had as
its last project the effect of temperature on
neuromuscular transmission and this is being
completed by Dr. Doudoumopoulos. No new section
chief has yet been appointed.

The Branch of Medical Neurology of the National
Institute of Neurological Diseases and Blindness: No
additions to the Medical Neurology Branch were present
during the current year. The neurochemistry laboratory
is now one of the biggest sections of the Institute
v/hich reflects the logical outgrowth in importance of
this particular field. Most of the work in this section
has continued in the further elludication of the
utilization of glutaminej, asparaginej and other
derivitives in the formation of glutamic acid and
acetylcholine in the brain. New methods have been made
to determine levels of asparagine and glutamine in
blood and urine; the most useful one at the present time
being guinea pig asparaginase. Serum levels reach their
height in approximately one hour and fall to normal in
approximately 3-4 hours. As the urine level does not
rise, it becomes apparent that all asparagine is meta-
bolizedo The intermediary metabolism of these amino acids
has been studied by utilizing C-14 labelled amino acids.
It has been definitely shown that aspartic acid may be
metabolized to glutamic acid and glutamine. The isotopically
labelled compounds are in the second and fourth carbon group
and are not available, therefore^ for utilization in
decarboxylation in the Krebb cycle. Studies on the clinical
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use of asparagine and glut amine show them of limited
significance in the percentage pointed out by Dr. Tower
and in the summary of the branch. As a result of this,
plus experimental data obtained in other units, patients
are now being placed on gaflima-amino-butyrate and its
lactam 2-pyrrolidinone. This, again, necessitated new
methods for their detection. In the case of the last
named substance, it was found it could be converted to
the 2-thio-derivitive in the presence of Pg^S ^^^
spectrophometrically worked out. This derxvitive
(2-thio-pyrrolidinone) has been shown to be an
analgesic by Dr. Irwin, in the neuropharmacology
laboratory, but not asoporific. Dr. Horvath is
continuing his studies in the protein of muscle in
diseases ajad normal states and finds a difference in
the reaction of actomyosin threads and fibers in
myotonia and in normal, Ultracentrifuge studies indicate
that the myosin prepared from patients with muscular
dystrophy is a polydisperase; that from normal muscle
is a monodisperse. Each fraction is characterized by a
different sedementation constant. Further studies of
gamma globulin in demyelinizing and degenerating diseases
of the nervous system are now being undertaken in two
laboratories. Dr, Curtis, by use of enzjoaatic kinetics
with L-asparaginase, and in the laboratory of Applied
Biophysics, the alpha^ globulin is being studied by a
label of Copper-64. The finding that as little as
.luG, of acetylcholine can be detected by fluorescence in
the presence of tetra-phenyl-diboronoxide has given for
the first time a method for accurate determination of
acetylcholine. The description of the H Disease by
Jepsen in England, which occurred familially with
cerebellar disturbances, has ellucidated much interest in that
a specific indol was found in this disorder.
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Dro Engel and Dr. Tower project into the next
year a project along these lines to see if an ab-
normality of phenylalanine-tyrosine metabolism may
be present in other degenerative disorders.

The Section of Neuropharmacology has turned
out three excellent manuscripts during the year and
are devoting the majority of their efforts to the
study of depolarizing and competitive drugs acting
upon neurotransmission o By closed circulation tech-
nique of the isolated head of a dog, they have found
that such agents have no central effect. They find
that those neuromuscular blocking agents that pro-
vide transmission by depolarization reduce the con-
traction of directly stimulated muscle. Those com-
pounds which are known to compete with acetylcholine
do not influence contraction following direct stimu-
lation. They have indirect evidence that the action
of the depolarizing compounds does not arise from
spreading of depolarization from the end plate but
acts directly on the muscle membrane or upon the con-
tractile unit of muscle. These investigators are
doing another closed circulation procedure using an
isolated limb and after appropriate manipulation of
cholinesterases in the two animals 5 hope to have a
direct comparison of the roles played by the two
types of cholinesterase compounds , In the labora-
tory of Applied Biophysics, with the cooperation of
Mr. Robert Bradley and Mr. William Matthews, investi-
gations are underway for localization of cerebral
tumors by isotopic detection. The main three isotopes
used are Zn-GS, 1-131 ^ and Arsenic-74. Continual
scanning of the head is undertaken and, after suit-
able amplification, passed through a pulse height
analyser . Recording was done by three methods

:

1. a mechanical one activated by a scaler
2. a Brown potentiometer
3. by a condenser coupled amplifier through

the Brown potentiometer.
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The latter system rejects changes of a duration over
15 seconds. Various types of collimation have been
used and it has become apparent that none designed
so far are good. The unit, therefore, is trying a
"sensitive area" collimator with a high density sub-
stance (I.e. gold) o We are also hoping to increase
sensitivity by the use of a new photomultiplier tube
which will increase the gain to lO-'^^,

Considerable difficulty has been encountered
in the past year in the colored plates for the Atlas
of Muscle Disease but it is hoped that this will be
published within the next three months » Further
work in the histology of muscle will now be histo-
chemical and ultramicroscopic. Three phases are
projected: the first is the electromicroscopic
changes of diseased muscle 5 with the cooperation of
Dr. Theodor Wanko; second is the utilization of spe-
cific fluorescing antibodies to myosin, with the co-
operation of Dr. Klatzo; and third is the continua-
tion of the previous work on phase microscopy. Finally,
this section will continue the work initiated with
Doctors Li, and Wells on the microelectrode record-
ing of single muscle fibers with intracellular glass
electrodes. It is expected, in the current year,
to apply this technique to man andj in particular,
to patients with myasthenia gravis in order to re-
cord resting membrane potentials and end plate po-
tentials in diseased states. This is a tedious
technique and results should not be expected for at
least three years.

This, then, are some of the research projects
of the Clinical Investigative Unit oX the Institute.

The most apparent trend from this review is
that the majority of sections now are directing
their energies to productive research, with self-
imposed limitations rather than attempting to cover
too large and vague a field. The productivity of
this method is apparent

.

The Institute was helped a great deal by the
visiting scientist program, with the aid of two out-
standing scientists; Dr. Hans Bornschein and Dr.
J. Godwin Greenfield. The former of these helped
establish the electroretinography research described
above, and the latter aided a great deal in the
muscle pathology research.
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The research in the wards was aided through
the consistent efforts and cooperation of the nurs-
ing staff. The Institute this year acquired a new
Chief Nurse, Miss Hulburt, and she has shown her-
self well-equaled to her task. She has been aided
by the three head nurses of the ward: Soltow,
Pernie, and Malek.

Now that the Institute has reached its full
growth, as planned three years ago, no further ex-
pansion is anticipated, as noted last year.

With a research unit of this magnitude, cer-
tain problems exist and will continue to do so. The
most important problem is that of coordination

,

communication , and loyalty among all members of the
institute. There is a tendency, in a unit the size
of this, for each individual laboratory to become
isolated, and hence defeat the purpose of the In-
stitute. By its very name, an institute should be
an integrated attack upon a given problem.

The other problems are relatively minor, with
the exception of that of administrative reports.
Requests for such reports have probably doubled
within the last year, although only four sections
were added to the Institute.

The constant dilemma of double responsibility
of nursing personnel and administrative officers still
offers the temptation to undermine loyalty and dis-
tracts from smooth functioning of an integrated unit.
In spite of these inherent difficulties, smoothness
of these two functions is on the whole efficient,
with the exception of Surgical Neurology, in which
area there is still incomplete cooperation in operat-
ing rooms by the nursing staff.

Four minor, but important, problems have arisen
this year with final achievement of staff of the In-
stitute.

First, an institute is by nature concerned
with both research and medical care. The more aca-
demic an institute becomes, probably the more ef-
fective it is in research. However, this may be the
time when patient care might suffer. No physician
should ever allow patient care to be neglected, or
to sub-serve research.
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Secondly, is the problem of increasing prop-
erty. The property records are confused and are
labeled ambiguously so that both the investigator
and the property man taking the inventory have
difficulty in finding the equipment for which the
investigator is held responsible.

The final two problems will become of more
importance in the near future 5 but first is the
necessity for some type of observation area for
epileptic patients, in which one nurse may directly
visualize four to eight patients and note the pat-
tern of their seizures.

And the last is the problem of animal space.
The clinical investigative unit has, within the
Clinical Center, only one double module to furnish
all animals, up through CAT, for all the investiga-
tive units listed above. This problem is not
unique to this Institute, and other areas within
the Clinical Center are finding the same difficulties
It is suggested that some type of long-range plan
be made to solve the problem of property and animal
space.





TABLE 1

TABLE OF ORGANIZATION OF CLINICAL RESEARCH

PERSONNEL

(Personnel on Hand December, 1956)

Office of Clinical Director ;

Clinical Director — Dr. G. Milton Shy, M.D., M.S.,
M.R.C.P.

Administrative Assistant — Mr, Elliot Brookman,B.A.

Secretary — Mrs . Rae Myers

Secretary — Mrs. Jeanne Layne

Clerk-Stenographer — Mrs. Theresa Hammond

Branch of Medical Neurology ;

Chief -- Dr. G. Milton Shy, M.D. , M.S., M.R.C.P.

S.A. Surgeon — Dr. Glenn A. Drager, M.D. ,ph.D.

S.A. Surgeon — Dr. William K. Engel, M.D.

S.A. Surgeon ~ Dr. Gunter R. Haase, M.D.

S.A. Surgeon — Dr. Caswell K. Smith, M.D.

Medical Officer — Dr. Tillye Cornman, M.D.

Biologist — Mr. William Matthews, B.S.

Clerk-Stenographer — Miss Joyce Jenkins

Clerk-Stenographer — Miss Dorothy Haase

Section on Biophysical Applications ;

Chief — Dr. G. Milton Shy, M.D., M.S., M.R.C.P.

Physicist —• Mr. Robert Bradley, M.S.





Section on Clinical Neurochemistry ;

Neurochemist — Dr. Donald B. Tower, M.D. , Ph.D.

S.A, Surgeon -- Dr. Charles E. Wells, M.D.

Muscle Chemist — Dr. Beni Horvath, M.D. , Ph.D.

Chemist — Dr. Williajn C. Curtis, Ph.D.

Chemist — Mr. Milton A. Pogorelskin

Physical Science Aid — Mr. Edmund L. Peters

Physical Science Aid — Mr. John W. Phoenix

Physical Science Aid — Mr. Joseph B. Proctor

Clerk-Stenographer — Mrs. Virginia Gray

Section on Clinical Applied Pharmacology :

Pharmacologist —- Dr. Richard L. Irwin, Ph.D.

S.A. Surgeon — Dr. Peter T. Rowley, M.D.

Physiologist -- Mr. Jay Wells

Clerk-Stenographer — Miss Frances Goldstein

Surgical Neurology Branch ;

Neurosurgeon — Dr. Maitland Baldwin, M.D., M.S.,
F.R.C.S.

Associate Neurosurgeon — Dr. John Van Buren, M.D.,
M.S.C.

Associate Neurosurgeon — Dr. Choh-luh Li, M.D., M.S.

S.A. Surgeon — Dr. William M. Headley, M.D.

S.A, Surgeon — Dr. John F. Lane, M.D.

Sr. Assistant Surgeon -— Dr. Robert G. Long, M.D.

Visiting Scientist — Dr. Jose H. Mateos, M.D.

Visiting Scientist — Dr. Peter Gouras, M.D.

Clerk-Stenographer — Miss Florence E. Beyer

Clerk-Stenographer — Mrs. Maxine O. Reynolds





Section on Primate Neurology :

Research Assistant — Miss Shirley Lewis, R.N.

Histopath. Technician — Mr. Fred Meiller

Staff Nurse — Miss Karma Eastman

Physical Science Aid — Mr. Philip McGrath

Medical Aid — Mr. Andrew Gabor

Physical Science Aid — Mr. Saxton Howard

Med. BiOo Tech. — Mr. Allen Rowe

Med. Bio. Tech. —
• Mr. Norman E. Mills

Lab, Animal Caretaker — Mr, Otis Prince

Lab. Animal Caretaker — Mr, George Duvall

Clerk-Stenographer — Mrs. Dolores Earley

Clerk-Stenographer — Miss Vera Douglas

Section on Pain ;

Visiting Scientist -- Dr. Kenneth D. Hall, M.D.

Medical Officer — Dr. Forbes H. Norris, Jr., M.D.

Clerk-Stenographer — Miss Naomi Bowman

Section on Clinical Psychology ;

Psychologist — Dr. Laurence L. Frost, Ph.D.

Psychologist — Miss Mildred L. Blevins

Audiologist -- Miss Joyce Olhoeft

Section on Clinical Neuropathology ;

Visiting Scientist •— Dr. Igor Klatzo, M.D., M.S.C.

Medical Officer — Dr. Edward Laskowski, M.D.

Histopath. Technician — Mr, Daniel Williams





Section on Clinical Neuropathology (Cont.) :

Histopath. Technician — Mrs. Gladys K, Moore

Histopath. Technician — Mr. Eustace Bourne

Secretary-Stenographer — Mrs , Arlene Keener

Section on Developmental Neurology ;

Visiting Scientist — Dr„ Anatole Dekaban, M.D.

Histopath, Technician -- Miss Marie Kendall

Clerk-Stenographer -- Mrs. Hazel Kisner

Ophthalmology Branch ;

Chief — Dr. Ludwig von Sallmannj M.D.

Surgeon -- Dr. James F. O'Rourke, M.D.

S.A. Surgeon — Dr. George Goodman, M.D.

So A. Surgeon — Dr. Monte G. Holland, M.D.

S.A, Surgeon — Dr. George R. O'Connor, M.D.

Sr. Assistant Surgeon -- Dr. Samuel B, Aronson, M.D.

Secretary -- Mrs . Frances Dearman

Clerk-Stenographer — Mrs. Annalee H. Keyes

Clerk-Stenographer — Mrs. Florence E, Dean

Clerk-Stenographer — Mrs. J. Ourand

Clerk-Typist -- Mrs. Harriet Murphy

Section on Ophthalmology Pharmacology :

Pharmacologist -- Dr. Frank J, Macri, Ph.D.

Med. Bio, Technician — Mr, Joseph G. Brown

Section on Ophthalmology Physiology ;

Visiting Scientist — Dr. Michelangelo Fuortes, M.D.

Visiting Scientist — Dr. Theodo Wanko, M.D.





Section on Ophthalmology Physiology (Cont.) ;

Physicist — Dr. Ralph Gunkel, G.D.

Electronic Technician — Mr. G. Washington

Chemist — Miss Patricia Grimes

Biologist — Miss Mary Ann Gavin

Phys „ Science Aid -- Mr . Humphrey Patton

Section on Ophthalmology Chemistry ;

Chemist — Dr. Robert A. Resnik, Ph.D.

Chemist — Miss Ann Roller

Section on Ophthalmology Bacteriology :

Visiting Scientist •— Dr. Chie Tanaka, Ph.D.

Physical Science Aid ~ Mr. Lee A. Caldwell

Section on Ophthalmology Histopathology :

Physiologist — Mr. Leo Caravaggio

Histopath. Technician •— Mrs. Eleanor Collins

Electroencephalagraphy Branch :

Electroeneephalagrapher -- Dr. Cosimo Ajmone-Marsan,
M.D., Ph.D.

Technician -- Miss Maureen Benson

Technician —
• Mrs. Helen Ellerbe

Technician — Mrs. Carol Hughes

Physical Science Aid — Mr. Samuel Cooper

Section on Clinical Neurophysiology ;

Visiting Scientist — Dr. Alexander Doudomopoulous

,

M.D.
Physical Science Aid — Mr. Jeu Ming

Clerk-Stenographer — Miss Mary Ziegenfus





Epidemiology Branch :

Epidemiologist — Dr. Leonard Kurland, M.D., Ph.D.

S.A. Surgeon — Dr, Milton Alter, M.D.

S.A. Surgeon — Dr. Samuel Pieper, M.D,

Clerk— Miss Mary E. Kay

Secretary — Miss Geraldine Mclnnes





CLINICAL INVESTIGATIVE UNIT

Publications - 87

Medical Neurology Branch

Surgical Neurology Branch

Ophthalmology Branch

Epidemiology Branch

Electroencephalography Branch

Manuscripts Books Total

23 4 27

23 23

22 22

8 8

8 1 9

84 89





ORP-1 Calendar Year 1956

TEACHING

NATIONAL INSTITUTE OF NEUROLOGICAL DISEASES AND

BLINDNESS

CLINICAL RESEARCH

With the increase in number and type of disorders
studied within the clinical unit, it has become apparent
that this unit can service a three-year residency program
in netirology. Consequently, such forms were placed be-
fore the American Medical Association, and the Board of
Psychiatry and Neurology, and this unit was examined in
the early part of November,

The additional responsibilities of the unit are re-
cognized with such a teaching program. The prime aim of
the program as established four years ago, however, still
holds. Thus we feel that we should accept at this Insti-
tute only clinicians who are going to academic posts and
whom, in addition to training as clinical neurologists,
we may also give training in research techniques to use in
the laboratory of their subsequent position.

Due to the nature of research carried on in the Clinical
Investigations Unit of the Institute, the majority of young
neurologists J

neurosiirgeons , and ophthalmologists joining
us should have one to two years of training in their
specialty before coming to Bethesda, The teaching program
for these individuals in the past year has been as follows:

Clinical teaching on each patient admitted

Didactic and laboratory exercises in neuroanatomy,
neuro-ophthalmology, neuroradiology, neurophysiology,
neuropathology, and biophysics.

In addition, journal clubs have been held at regular
intervals. It is our hope by this method to turn out an
individual who can apply basic science to clinical prob-
lems, and to have an individual also proficient in one or
more research techniques that he may utilize in his sub-
sequent academic position.





ORP-1 Calendar Year 1956

SERVICES GIVEN BY THE CLINICAL INVESTIGATIONS UNIT

of the NATIONAL INSTITUTE OF NEUROLOGICAL

DISEASES AND BLINDNESS

The services given by this Institute to the Clinical
Center of the National Institutes of Healthy are as fol-
lows:

Seven hundred seventy (770) consultations were ren-
dered in either the inpatient or outpatient areas of
other Institutes. Of these, two hundred twenty-nine (229)
were Neurological; fifty-two (52), Neurosurgical, and the
remainder (489) were Ophthalmological . The electroence-
phalography laboratory carried out examinations on one
thousand, one hundred ninety-four (I5I94) inpatients and
two hundred seventy-seven (277) outpatients,

Electrocorticographic studies during surgical explora-
tion of the brain was performed on twenty-seven (27) seizure
patients, and five (5) patients had extensive studies with
implanted electrodes » These figures show an increase of
one hundred eighty (180) examinations over the previous
calendar year. Approximately eighteen (18) major intra-
cranial operations were done on patients who were admitted
to other Institutes. In addition to this, a combined
study has been set up with the National Cancer Institute
in which a limited number of hypophysectomies are being
carried on patients with extensive metastasis from breast
cancer

„

A total of one thousand, three hundred forty-two (1,342)
accessions have now been recorded as being received in the
neuropathological laboratories . Chemistry laboratories in
the Institute have continued to do spinal fluid proteins.

Continued acceleration for the consulting service of
the Institute will increase, until total activation of all
the beds of the Clinical Center.
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SERVICES GIVEN BY THE CLINICAL INVESTIGATIONS UNIT
(Continued)

Such services, however, are not sterile in that
broader interests may be seen by the consulting physician,
Problems of mutual interests between the Institutes may
also thus be investigated, and have resulted in the pub-
lication of three papers in the past year:

1) On the effects of lukemia on the central
nervous system

2) On the effects of sickle cell anemia in
the retina

3) On the effect of 6-azo-uracil on the elec-
troencephalogram





ANNUAL MPOHT Calendar Year 1956
OPHTHALMOLOGY BRANCH
NATIONAL INSTITUTE OF NEUROLOGICAL DISEASES

AND BLINDNESS

SUMMARY

Outstanding in number and quality were the contributions
from the laboratory of Electroretinography, Dr, Bornschein'

s

appointment as visiting scientist to the Ophthalmologic Branch,
thus, proved to be of greatest value for the research activi-
ties of the entire branch. He, Dr, Goodman, Dr, Iser and
Dr, Gunkel were the authors of four published papers and two
additional studies have been completed. New basic aspects of
the Electroretinogram of the human eye were elucidated in
this work and the clinical usefulness of the method with
various techniques was systematically explored. Among the
studied components of the human Electroretinogram were: wave
^lengths, intensity and the rate of rise of the photopic
stimuli. Results obtained from normal color blind and night
blind subjects proved that the "late positivity" was a
scotopic B~wave and not a specific photopic red response as
claimed by others, Goodman and Iser have studied the scotopic
and photopic flicker Electroretinogram, The response of the
A, B, and X-waves in this function to changing adaptation and
stimulus intensities were shown to be consistent with the
behavior of these waves in the single flash electroretinogram.
The diagnostic and prognostic value of scotopic and photopic
ERG was critically analyzed by Iser and Goodman, The import-
ance of this examination for the differential diagnosis between
congenital anamolies or hereditary degenerations and other
clinically similar forms of retinal disease was clearly
established.

Considerable work has been carried out on the cataract
problem in cooperation with Mr, Caravaggio, Miss Grimes and
Mrs, Collins, Species differences of radio sensitivity of
the lens were found to be of quantitative rather than qualita-
tive nature, (7 species) this provides a basis for extrapo-
lation of experimental data for human radiation cataract which
shows cytologtcally many similarities to senile cataract.
In another part of the work morphological studies on the
cellular level were compared with biomicroscopic examinations
of rats which had been treated with different types of cata-
ractogenic agents. It was concluded that some of these
agents produced cataract via injury to the cell nuclei of
the germinative zone whereas others attacked primarily the
cytoplasm. The prognosis of these experimental cataracts
depends, at least in part, on these differences of pathogenetic
events, (Two publications in press and one completed to
be submitted,

)
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Studies of the physiology and pathology of the intra-
ocular pressure with emphasis' on^thlel.cenfrrb.-il'he.rwvmS'-contrbl

of this function were continued in the laboratories of
physiology and pharmacology with Br, Maori and Dr, ?Janko as
co-worhers and with the assistance of Miss Grimes, This
work encompassed investigations on the dependence of the
intraocular pressure changes on blood pressure changes, and
of the effect of various pharmacologic agents on centrally
elicited eye pressure variations. More recently techniques
have been devised (by Dr, Macri) to analyse such effects
with respect to the participation of outflow mechanisms and
changes of aqueous formation, A notable piece of work deals
with innervation of this outflow area— that is the trabecular
system in the angle of the anterior chamber, Dr, Holland
and co-workers compared the innervation of several species,
including man, and obtained important information on these
eyes, which might prove to be essential for the understanding
of the nervous control of the outflow mechanism, (3 publica-
tions).

In a new project Dr, Macri and Dr, Fuortes carried out
a remarkable investigation on the effect of several muscle
relaxants on the extraocular striate muscles and skeletal
muscles. Report of this elaborate experimental approach
is pending,

Dr, O'Rourke continued his excellent investigations on
tracer methods. The Tripartite approach consisted of
1) studies on the uptake of suitable radioemitters by S-91
mouse melanoma, 8) modifications of equipment for the detec-
tion of radioactive tracers in tumors, and 3) defining the
limitation in the use of P^^ and the Geiger tube instru-
mentation presently used in clinical work. In addition, Dr,
O'Rourke initiated the use of gamma sources of zinc and
iodine to be employed in Ophthalmology, The observed low
uptake of P^^ by normal ocular tissue, the unfavorable ratio
of this uptake between tumor tissue against normal structures,
the interference of emissions from the Uvea from those
originating in the conjunctiva and extraocular muscles—all
these results contribute directly to the clinical problem of
tumor localization in Ophthalmology and indicate the need
for improvements of the diagnostic tools based on the under-
standing of underlying principles.

In a clinical study, Dr, O'Rourke and clinical associates
are undertaking a systematic evaluation of sterdid therapy in
patients with uveitis. The number of patients with this disease
admitted to the ward should provide the opportunitji^ to collect
sufficient observations on the theraputic effects over
prolonged periods under better controlled conditions^ than
generally available.
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These groups of patients served' also in the study of
diagnostic procedures particularly in regard to toxoplasmosis
as an etiologic factor. In this field, Dr, O'Connor'

s

demonstration of precipitating antibodies in the aqueous
humor of the diseased eye by means of the agar-diffusion
method represents a valuable piece of work and deserves
special mention. In 4 of 10 patients with positive tests
the antibodies were demonstrated only on the aqueous humor
and not in the blood serum suggesting local form>ation of
antibodies in tissues of the eye. Should this finding be
confirmed, the value of Dr, O'Connor' s diagnostic procedure
would surpass in significance any other test available at
the present time,

Dr, O'Connor' s work is being carried out in the Micro-
biological Section, In the same laboratory, Dr, Chie Tanaka
continued studies of the trachoma virus, investigated the
relationship between APC and EKC viruses and applied the
technique of Dr, Huebner to material from patients with
uveitis or external diseases. Material from 2 patients
suffering from typical epidemic keratoconjunctivitis with
punctate Keratitis and pre-auricular adenopathy was suspended
in maintenance media and inoculated in Hela cells, Two
strains of adenovirus type 8 were isolated from these tissue-
cultures obtained from typical EKC patients.

In the Chemistry Section, Dr, Resnik elaborated methods
for the fractionation of lens proteins into the homogeneous
components. Low temperature alcohol fractionation in con-
junction with paper electrophoresis has been adapted with
some success. In contrast to the calf and cat lens, the
lenses of the rat contain a water insoluble, salt soluble
component. Three distinct fractions of the rat lens migrate
to the anode and there is a suggestion of a fourth component
which moves to the cathode. Studies on the rat lens are of
particular interest since experimental cataract and age
dependent changes can be observed best in this species. In
other studies, Dr, Resnik and Miss Wolff determined the
relative amounts of RNA and DNA in the lens. The previous
reported studies on the reaction of Alloxan with metals and
SH groups was published in the Archives of Biochemistry and
Biophysics 64:33-50, September, 1956,

The testing of brightness threshold with the Goldmann-
Weekers Adaptometer has the disadvantage that it requires
manual operation of the intensity control and recording system,
Dr, Gunkel modified this apparatus to allow for automatic
control of stimulus intensity and recording and, thus, improved
the accuracy and reliability of examinations of dark adapta-
tion. Together with Dr, Bornschein he proved that consistent
results were obtainable when the patient' s cooperation was
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not limited by his illness, Dr, Gunhel*s contributions in

designing and constructing ophthalmic instruments was of
great benefit to the Branch in several areas* He simplified
and improved the tangent screen and constructed various
types of instruments which serve excellently in experimental
worh on animals.

The Ophthalmology Branch was most fortunate that two
new laboratory units could be set up in the Fall of this year:
Br, Michaelangelo Fuortes as Chief of the Physiology Section,
and Br, Theodor WanV!.o as Head of the Elect ronmicroscopy
Laboratory joined the staff. It is not the purpose of this
report to list the outstanding qualities of these investigators,
but it can be said with assurance that their worh will greatly
add to the research activities of the Branch, Br, Fuortes
will apply cellular microelectrode techniques in studies of
the electric activity of retinal elements, Br, VJanho plans
to investigate ultra structures of ocular tissue elements
namely, epithelium and fibers of the lens, epithelium of
ciliary body and tissue components of the optic nerve.

Finally, it is planned, in cooperation with Br, Aronson,
to subject ocular tissue elements to phase contrast microscopy
on material partially obtained by organ tissue techniques.
When techniques have been elaborated, worh on problems of phar-
macodynamics on a cellular level and the influence of deficiency
states on cells v^ill follow.

In conclusion, it can be said that most of the projects
listed last year have been worhed upon and to a great extent
reported or published. In the Calendar Year 1956, eighteen
(18) papers have appeared in print or were accepted for
publication; four (4) additional studies have been completed
and will be submitted for publication this year. The number
and quality of this contribution does not reflect only on
the efforts of the main investigators but also reflects on
first-rate technical and secretarial assistance and devotion
to this worh.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 1 (C)

SERIAL NUMBER

2, NIITOB 3. Ophthalmology Branch

INSTITUTE OR DWISION LABORATORY, BRANCH, OR DEPARTMENT

U. Ophthalmological Disorders 5.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Evaluation of Steroid Therapy in Uveitis.

PROJECT TITLE

7. James F. O'Rourke. M.D.
PRINCIPAL INVESTIGATOR

8. Monte G. Holland. M.D.; George Goodman. M.D. ; and G. Richard O'Connor . M.D.

OTHER INVESTIGATORS

9. IF THIS PROJECT RESEf'tBLES, COMPLEMENTS, OR PARALLELS RESEARCH DOI^TE

ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-

SOmTOL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO.(S) IF WITHIN NIH).

10. PROJECT DESCRIPTION:

Objectives

:

(l) By controlled clinical study to assess patterns

of uveitis response to steroid therapy with particular emphasis on (a)

uveitis activity, and (b) vitreous opacity. (2) To attempt collation

of uveitis response patterns observed under combined steroid and chemo-

therapy regimen with those noted on chemotherapy alone. (3) To elucidate

variations in uveitis activity which may result from changes of (a)

steroid dosage, or (b) chemical form of steroid.

Methods Ehployed

;

Suitably screened patients are admitted

to the in-patient service where etiologic surveys are completed.

Appropriate chemotherapy, either anti-toxoplasmic or anti-tuberculous,

is begun 4.8 hotu?s before systemic steroid intake commences.

Hormonal therapy is given in the following order of preference:

(a) prednisone, oral (b) Hydrocortisone, free alcohol, intravenous

(c) ACTH, intravenous, and (c) ACTH, intravenous - alternating with typhoid

antigen therapy. Local or subconjunctival administration of steroid

is used supportively in most patients.





The responsiveness of uveitis lesions as judged by bioTnicroscopic,
ophthalmoscopic, and visual acuity examinations are recorded and the data
abstracted onto a card file with particular emphasis on the features chosen
for most intensive study.

Patient Material ; Patients are admitted on the basis of having
definite uveitis activity with or without vitreous opacity.

Out-patient visits: 269 *

Clinical Project #700. (N-3-701 & N-3-702)

Major Findings

;

Records suitable for this study have been
assembled to date frco about 75 cases and preliminary surveys indicate
(l) many lestions become responsive to steroid therapy only when the
dose is greatly increased; a few respond only to a change of steroid
medication. These variations appear unrelated to lesion extent or
severity. (2) The responsiveness of uveitis, which is presumed to
be toxoplasmic, to specific chemotherapy alone appears, in many cases,
equal to that observed on a regimen of combined chemotherapy and steroid
intake. Cases complicated by vitreous opacity appear to respond better
to the combined therapy. (3) While vitreous opacities are variously
influenced by steroid therapy, there have been several encouraging
responses observed in the foined as well as in the cellular type,
following intensive hormonal therapy.

Significance to the Institute Program; Uveitis as a pathologic
process offers the advantar^e of direct observation of changes which follow
or are associated with steroid therapy. A clinical study the control
of which clearly exceeds that usually reported and with special emphasis
on the features heretofore poorly reported, fills an obvious need.

Proposed Course of the Project; This is a continuing study of the
over-all nature of uveitis responsiveness, the current phase of which
is outlined above.

Future studies will include (a) further elucidation of the
natural history of the disease, (b) the possibly modifying role of
stress/adaptation factors, and, (c) the role of thyroid hypo-function
and subclinical malnutrition.

*<Since patients admitted on this project were also studied on the
project entitled, "The Diagnosis and Treatment of Ocular Toxoplasmosis",
the number given here reports half the total visits for both projects.
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O'Rourke, James F.,M.D.; Iser, Gilbert, M.D. ; and Ryan, R.W., M.D.

An initial evaluation of Prednisone therapy in ocular inflamation.
A. M. A. Arch, of Ophth. 55:323-332, 1956.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 2 (C)
SERIAL NUrffiER

2. NINDB 3. Ophthalmology Branch
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

4.. Ophthalmology Phaimacology 5.

SECTION OR SERVICE LOCATION (TF OTHER THAN BETHESDA)

6. Study on the Pharmacodynamics of Various Agents Affecting

Intraocular Pressure
PROJECT TITLE

7. Ludwig von Sallaann. M.D. and J. Frank Maori. Ph.D.
PRINCIPAL INVESTIGATORS

8. Miss Patricia Grimes
OTHER INVESTIGATOR

9. IF THIS PROJECT RESEMBLES, COMPLEt'ffiNTS , OR PARALLELS RESEARCH DONE
ELSE'yfflERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO.(S) IF WITHIN NIH):

10. PROJECT DESCRIPTION:

Ob.iectives; To test various ?<Sl*Qg;ap including the newer
ataraxics as well as older compounds for their ability to influence
intraocular pressure. It is felt that this approach may provide
leads for a more rational medical treatment of patients with glaucoma.
The results of this investigation may also shed some light on the
mechanisms by which the intraocular pressure is maintained.

Methods Employed; The bilaterality of eye pressure changes
influenced by emotions and drug administration as well as normal
diurnal variations, point to a neurovascular factor or factors in
the regulation of intraocular pressure. E^e pressure is also dependent
on changes occurring elsewhere in the body, i.e., heart minute
volume, vascular tonus, etc. For these reasons sjmchronous recordings
of variables which have an effect on intraocular pressure, together
with eye pressijre manometry, offer a new approach to the study of
the glaucoma problem on a rational basis.





M-iltichannel recording with high sensitivity transducers have
been developed in the Plrapp Ijaboratory for studies on the intraocular
pressure in the last few ysara, VJith instrumentation of this typa

it is possible to compare the effects of drugs on the intraocular
pressure of both eyesi, the Intra-arterial and Intra-venous pressure,
teiiperature in the anterior uvea, and the behavior pattern of the

pericorneal terminal vasculature, as well as pupils and nictitating
rna-nbranes. Activity of extraocular striated muscles can be determined
eloctronyofrraphlcally. The apparatus for such study is now assenbled
in ths laboratory for l^armacology and Physiology, and work on this

problem was initiated twelvemonths ar^o with the cat as the experimental
animal. It can be said that the present phase of the work confirms the

results of previous studies which were limited to eye pressure and

blood pressure recordings.

Currently a method is being developed that may permit the

simultaneous recording of aqueous outflow. Such a method could
serve for the determination of changes in this variable as affected
by drugs.

^fa.^or Findings

;

Pharmacological agents, representative of

groups of compounds having a different pharnacodynanic activity on the
autonomic nervous system, were studied for their effects on the intra-

ocular pre.-5 3ur'3 and subscleral temperature. The results obtained

to date indicate that these agents alter the intraocular pressure
only insofar as they produce variations of the systemic blood pressure.
Thus, the ohanf^es of intraocular pressiu'e appear due to changes in

intraocular blood volu'ie dependent upon systemic blood pressure
rosponsep.

The effect of central stimulation was prevented by Priscoline,

Promazine a>^d chlorpromazine. This verifies the sympathetic character
of ths stimulation.

Chan-^es of formation and outflow of aqeous humor may be super-
imposed on the described marked effects. In view of the delayed manifes-

tatiors of s'lch reactions they cannot be demonstrated clearly with the

present methods. It appears advisable, therefore, to attempt determin-
ations of aqueous inflow a'-d outflow by the new technical approach.

Patient Material

;

Patients with various types of glaucoma,
admitted on th5_s project, v;ere treated usually with local medications
in most instances in o ombination vrith systemic administration of

Diamox, The eye pressure of these patients was controlled by this

means. So far the use of centrally active drugs has not been warranted.

Out-patient visits in 1956: 143.

CUnical Prelect //711. (iT-5-705 & N-5-711)





Proposed Course of the Pro.ject; Combination and screening of

phannacological agents in the experiTiental studies under various
conditions with refined technical methods and integration of laboratory
data and clinical observations.

Systematic clinical appl ication of results obtained in the
experimental study to patients v/ith various forms of glaucoma is

forthcomin-T. The rational use of centrally sedating or tranquilizing
drugs in glaucoma patients which do not respond to the usual local
treatment appears to he promising, particularly since the autonomic
innervation in the outflow area of the eye has been demonstrated in this
Branch (reported in project on "Innervation of the Anterior Chamber
Angle). Although such therapy is unlikely to be of benefit to all types
of glaucoma, it is expected that it will have a place in the medical
management of patients suffering from the primary narrow angle type
of disease. It is also possible that the outlined approach will be
of value in the characterization and differential diagnosis of arbitrarily
classified forms of glaucoma.
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FOR THIS PROJECT IN FY 1957. IF COOPEPATIMG Ul^TIT IS WITHIN NIH
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16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1956

:

von Sallmann, Ludwig, Maori, F.J,, Wanko, T,, and Grimes, P. Some
mechanisms of centrally induce-i eye pressure responses. Amer. J. Ophth,

45:130-U7, Pt. 2, 1956.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT
DURING CALENDAR YEAR 1956:
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2. NINDB 3. Ophthalmology Branch
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U, Chemistry 5.
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6. A Study of the Proteins of the Lens.

PROJECT TITLE

7. Robert A. Resnik
PRINCIPAL INVESTIGATOR

OTHER INVESTIGATOR (S)

9. IF THIS PROJECT RES01BLES, COMPLF'ENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE ITI THE PUBLIC HEALTH SERVICE (WITHOUT IIWERCHANGE OF PER-
SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH; (BY SERIAL
NO.(S) IF WITHIN NIH).

10. PROJECT DESCRIPTIONS (N-4-703)

Oh.jectives % The fractionation of the lens proteins into homo-
geneous co"iponents is the ultimate goal. Any one fraction that is

obtained will be used for the deteryiination of molecular weight and in

dye binding studies. These data will be used to characterize the proteins
from nor-^al and abnoj^mal lenses, of various species.

Methods Biployed ; The ultracentrifuge and electrophoresis will
be used to determine homogeneity. Characterization of these proteins
by comparison with other proteins will be carried out by the technic
of equilibriim dialysis. These methods will be supplemented by any
that would be particularly useful as the work progresses.

Ma.ior Findings i Initial work using the technic of column
chromatography proved to be too time-consuming considering the objectives
of this project. The method of low temperature alcohol fractionation,
in conjunction with paper electrophoresis, has been adapted with some

success to date.

The rat lens appears to contain a water insoluble, salt soluble
protein. It is thus essential, whe^i using rat lens, to homogenize the

tissue in 0.155 M Sodium Chloride. Calf and cat lens do not contain a





oomponent which has this characteristic solubility. (X -crystallin, having
a Tiobillty of about 5.5 x 10"^ cm 2/volt-3ec., is completely insoluble in
12;^ a.lcohol. However, this fraction contains ^ - crystallin, having a
mobility of 1.2 x 10-5 cmV'^^olt-sec.

Rat lens contains three distinct components which migrate toward
the anode. There is a suggestion of a fourth co-iponent which moves toward
the cathode. The mobility of this co"iponent is (greater than -1 x 10~5

cmVvolt-sec.

The extent to which diffusion and endosmosis might contribute
to the appearance or a ca'^ponent moving toward the cathode has not yet
been completely resolved. Diffusion in the absence of convection was found
to be insignificant.

Sifynificance to the Institute Program g While much data are
available on the size, shape, electrostatic, and chemical properties
of other proteins, these data are not known for lens proteins. It is

possible that some basis to explain changes in the transparency of the
lens will be forthcoming fro-n this work.

Proposed Course of the Project ? Attempts will be made to ob+ain
results on the cortex and nucleus separately, anticipating that this will
facilitate the fractionation.

Once the method has been improved, detailed studies of the proper-
ties of these proteins will be started. It is hoped that this information
will provide a better understanding of both the aging process and opacifi-
cation of the lens.
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6. The Chemistry of Alloxan.
PROJECT TITLE

7. Robert A. Resnik
PRINCIPAL INVESTIGATOR

Ann R. Wolff

OTHER INVESTIGATOR (S)

9. IF THIS PROJECT RESEMBLES, COMPLE'^ENTS, OR PARALLELS RESEARCH DONE
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10. PROJECT DESCRIPTION:

Objectives

;

To study the reaction of alloxan with metals and sulfhydryl
groups

.

Methods Employed

;

One m.eans of identifying substances is by
comparison of their absorption spectra. The shape of the curve may be used as

a qualitative mears of identification, while the intensity of the spectr'um

may be used as a quantitative determination of the substance. In addition,
any shift in the wavelength of the absorption maximum is indicative of a
reaction taking place. In the case of reactions involving metals, complex
formation is said to take place if a ligand (the complexing agent) reacts
with a metal. These changes are also detectable by changes in the pH
titration curve of the ligand when titrated in the presence a^-d absence of
metal.

Major Findings; The reaction of alloxan v;ith glutathione was
fou.nd t^ be influenced by the buffer sa]t used. Although the reaction is

pH derendent, the reaction product obtained at pH 6,2, 7,4. in the presence





of phosphate and pH 6.1 in the presence of acetate is Identical. However,
at pH 7.4- in the presence of bicarbonate and at pH 7.4- in the absence of
buffer new reaction products are obtained.

A-lloxan reacts with thio^lycoHc acid to fom a substance with
an absorption maxiraum at 315 mu. With the ethyl ester of thioglycolic
acid, a compound with an absorption maximum at 3A0 mu is formed. As a
result of these and previous studies, there appears to be a reaction involv-
ing both a sulfhydryl and a carbony] or carboxyl group in the reaction
of alloxan with glutathione.

In order of increasing affinity, the association of alloxanic
acid i-zith metal cations is copper, cobalt, and zinc.

Significance to the Institute Program s In instances of Cataract
formation, the free SDlfhydrj'-l groups, present in protein and glutathione,

are diminished in nu'^ber. Such changes occur in experimental cataracts
induced by alloxan. Although it is true in all probability that the

ocular changes that result in diabetes mellitus and in alloxan diabetes

are due to the diabetes itself, since the alloxan is known to oxidize

sulfhydryl compounds, it is possible that, as a result, it could indirectly

deplete the lens of this substance.

Proposed Course of the Project; With these findings, this project

is terminated.
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5. ,^__„__„___________ .,..________
SECTION OR SERVICE * "

""
LOCATION (if OTHER THAN b'eTHESDaT

6. A Study of the Nucleio Acids of the Lens.
PROJECT TITLE

7

.

Robert A» Resnik
PRINCIPAL INVESTIGATOR

g Ann R. Wolff

OTHER IN^rESTIGATORUTT"'"""'

9. IB' THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSE-i^ERE IN THE PUBLIC HEALTH SERVICE' (WITHOUT INTERCHANGE OF PER-
SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH o (BI SERIAL
NO. (S) IF WITHIN NIH).

10. PROJECT DESCRIPTION^

0b.1ecti%''e9! Heretofore no reports on the relative amounts of

ribonucleic acid (RNA) and deaoxyribonucleic acid (DNA) in lens have appeared,

The qualitative and quantitative aspects of these substances in lens will

be studied in lenses from animals of various ages and with lenticular
disorders.

Methods Employed g There are many well-established procedures
for the spectrophotometric determination of ntacleic acids and their
Components Thus, analytical procedures for phosphate^, sugar y and base
will all he used,

Ma.jor Findings ; The presence of both DNA and RNA in calf lens
is Indicated by positive orclnol and indole tests,, The separation of RNA
and DNA from calf lens is in progress

»

Significance to the Institute Program s In the course of structural
and chemical changes taking place In both norma] and abnormal processeSj

nucleic acids have an important role. In addition to being of importance
in growth, nucleotides are able to affect proteins „ Sulfhydryl groups
appear to be implicated not directly but as a result of the interaction
between nucleotides and proteino Changes in the availability of sulfhydryl





groups are related to the chanf^es that take place In cataract forinatlon.

Thus, by studyinn; the nucleic acids of the lens both in regard to themselves

as well as to their interaction with proteins, it may be possible to get

some Insight to normal and pathological changes that occur in the lens.

Proposed Course of Projects The concentration of both RMA and

DNA in lenses from different species wH] be determined o In addition^,

the effect of age and various experimental factors on the nucleic levels

wil] be studied.

Because of the interrelationship between this project and the

project on lens proteins, certain phases of both these projects will be

closely integrated.
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S« r^g Diagnosis
,

and Treatrm nt^ 0/, Ocular Toxoplasmosis
PROJECT TITLE

7, g. Richard O'Connor^ MoJ. _-_..«___-_^
PRINCIPAL INVESTIGATOR

8, James Fo CRourKe, M,D,
OTHER INVESTIGATORS
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RESEARCH DONE ELSEWHERE IN THE PUBLIC HEALTH SERVICE
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»

Dr, Leon Jacobs of the National Institute of Allergic
and Infectious Diseases^ Laboratory of Tropical Diseases;, is
engaged in a parallel research project. His at>n is to detect
specifically labelled Toxoplasma antibodies in the eyes of
infected rabbits^ using the azo-dye^, Echt Saure BlaUg as a
labelling agento DTo Jacobs is carrying on parallel worh in
the chemotherapy of Toxoplasmosis in infected mice.

This project complements animal experimentation carried
out by Doctor Don Eyles at the Memphis Public Health Service
Facility,

Parallel studies on the treatment of human systemic
toxoplasmosis are being carried out on the wards of the
National Institute of Allergic and Infectious Diseases
under the direction of Dr, Norman Bo McCullough,

10, PROJECT DESCRIPTION

Objectives : To find more specific methods for the
diagnosis of ocular toxoplasmosis. To determine through
scrutiny of the patients" medical history and serological
evidence the various factors of etiologic significance in





-2-

the acquisition of the diseasee To observe the course of
the ocular disease and its response so various forms of
therapuc

Methods i (a) The Agar^Diffusion Method

Samples of various hodu fluids such as aqueous humors
blood serum_9 gamma globulin extracts of blood serwug or
spinal fluids are allowed to diffuse through buffered semi-
solid agar toward a source of Toxovlasma antigen derived from
the peritoneal exudate of infected micec If precipitating
antibody to Toxovlasma is present in the fluid tested^ a
visible line of precipitate will be formed in the agar at a
given point p where the relative proportions of diffusing
antibodies and antigen molecules are optional^

If precipitins are found in the aqueous humor (obtained
by paracentesis of the anterior chamber of the eye) an attempt
is made to correlate this finding with the precipitins in the
blood serum of the patientc In every case where the volume
of the sample permits^ the Toxoplasma Dye Test is also per-
formed on both blood and aqueous humdr.at:.?«heBawi^ timeo

Semi"quantitative estimates of the amount of precipitating
antibody present can be made by 1) serial dilution of the
antibody- containing fluid to an end-^point where precipitation
is just barely visible^ and 8) measuring the distance from
the antibody source at which maximal precipitation occurs^
All other factors being equals, the concentration of antibody
at any point is taken to be inversely proportional to the
square of its distance from the antibody sourcco

(b) The Detection of Labelled Toxoplasma Antibody in
the Uveal Tract of the Eye

Fractions of gamma globulin from the sera of patients or
rabbits containing known high levels of dye-test antibodies
and anti-Toxoplasma precipitins are prepared by either electro-
phoretic separation or by ammonium sulfate precipitationo
These fractions are labelled with radio-active sodium iodide
(I^-^^) in the presence of elemental iodine and potassium iodide,.
Unbound radio-active iodide is removed by allowing the mixture
to filter through an anionic resin exchange columno The labelled
antibody^, so produced^, is tested both for precipitin activity
and radio-activity c An agar plate is set up as in section "a"
and if a precipitin line is formed;, the latter is tested for
radio-activity by means of a direct contact radio-autograph
of the agar surface^

The proposed method will include the intra^-ocular or
intra-venous inoculation of such labelled antibody into





rabbits with previously established Toxoplasmic infections
of the retina of one eye., If antigen is naturally liberated
in the lesion^, it is hoped that the labelled antibody will
become sessile at such sites^ where it can be detected by
external countingj, by radio-autography of tissue sections^,
or by Geiger Counter analysis of emulsified tissue.

Patient Material , Granulomatous uveitis cases are
obtained by physician referral,. Screening for the presence
of high Toxoplasma Dye Test titers or toxoplasmin skin reac-
tions can be done befo-'^e the selection of the patient.
Those patients with a high degree of inflammatory reaction
in the anterior part of the eye are of particular interest
for aqueous study.

Clinical Project 701, Number of out-^patient visits is

'269. (N-3-701)

Major Findinas o Precipitating antibodies to Toxoplasma
have been found in a large number of sera tested^ and in the
gamma globulin fractions of these sera^ as well. The preci-
pitating antibody s originally thought to be a simple homogeneous
system giving rise to a single precipitin line is now known
to be a composite of at least four substancess, not all of
which are present in every serum. The visualization of four
precipitin bands has been made possible through further
refinements of technique such as the concentration and purifi-
cation of antigen from mouse peritoneal exudate,

A total of 33 specimens of aqueous humor has been
examined by the agar-diffusion technique. Most of these
were obtained by paracentesis of the eyes of in^"patients,
but a few specimens were sent by mail from, other clinics
or private physicians. Ten of these specimens were positive
for precipitating antibodies. In four patients precipitating
antibodies were found in the aqueous humor but not in the
blood serum of the patient. This has tended to support the
idea that there is local formation of antibody in the eye; .

for in these cases it cannot be argued that precipitins have
gained access to the eye from the blood stream due to
increased permeability of the blood-aqueous barrier.

Although a positive Toxoplasma Dye Test has been found
in every specimen of aqueous humor containing precipitinsp
there seems to be no good correlation between the Toxoplasma
Dye Test titer and the amount of precipitating antibody present.
The strongest precipitin reaction in aqueous was obtained
from a patient with an aqueous dye-^test titer of only 1'4;
whereas another patient with an aqueous dye test of 1S356
gave a barely perceptible precipitin reaction. Conversely
patients with serum dye test titers as high as 1S4096 have
shown no precipitins in this fluid.





It may well be that the precipitating antibody and the
dye-test antibody are two different substances^ elaborated
independently during different phases of the disease,,

The precTfUitating antibody has been labelled satisfac-
torily with i-^^^ without apparent loss of antibody activityc
The labelled globulin produces not only a visible precipitin
line in agar^, but that line can also be shown to be radio-
active. This has been proven largely through radio-autographs s,

using emulsion- covered microscope slides in direct contact
with the agarc

Sicinificance, to, th'^.. FTP.XIT^P'M. Pl^Jhe, Institute o The
precipitin technique holds promise of providing a specific
diagnosis of ocular ToxoplasmosiSs particularly if it can
be shown that the antibody is elaborated within the eye
itself.

The agar-diffusion technique also offers the possibility
of testing a single small quantity of aqueous against multiple
antigens simultaneously o As such^ it may have general use-
fulness in the etiologic evaluation granulomatous uveitis^,
the diagnosis of which has always been vague and speculative.

The labelled antibody similarly offers a new approach
to the diagnosis of lesions ml situ. ^ provided that accurate
localization of the antibody in the tissue can be achieved.

The results of treatment of in-patients with suspected
ocular Toxoplasmosis^, using Pyrimethamine and the Sulfa drugs
(alone or in combination with steroids) suggests that these
patients may be benefited by drug therapyg particularly in
the early g exudative stages of their disease. It is there-
fore of obvious value to make an early specific diagnosis^
when possible.

Proposed Course of Projec t i' To continue the testing of
aqueous humor using refined and purified antigens. To establish^
if possibles the role of precipitating antibody in the
particular phase of the disease in which it is elaborated.
To investigate by simultaneous protein analysis of serum
and aqueouSi) the probability that precipitating antibody to
Toxoplasma is formed within the eye itself. To compile a
large series of data on the relative amounts of dye test
antibody and precipitating antibody in the same samples^
and thus determine the relation of the two entities to each
other. To precede with the radio-active labelling of highly
concentrated globulin solutions for injection purposes^ and
to test the predilection of such labelled antibody for lesions
in the uveal tract.
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We will continue to observe and treat patients with
presumed toxoplasmic uveitis^ with special emphasis on
information to be gained from 1) paracentesis and examination
of the aqueous humor, B) response to drug therapy, and 3)
from eventual detection of toxoplasmic lesions in situ.
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FOR THIS PROJECT IN FY 1957- IF COOPERATING UNIT IS WITHIN NIH
INDICATE SERIAL N0(s); Dr. Leon Jacobs of the National Institute

of Allergy and Infectous Diseases, is carrying on animal experiments
as well as tissue cultiu-e, serological, and epidemiological studies
on Toxoplasma gondii , in cooperation with our branch. He furnishs
facilities and supervision for the Toxoplasma Dye Test on both serum
and aqueous humor. He has attempted to culture Toxoplasma from the
aqueous humor and from emulsified eye tissue specimens by animal
inoculation of these materials.





Animal expsriments involving Induced Toxoplasma infections in

the posterior pole of the eye are performed in Dr. Jacob's laboratory,
using animals supplied by NIAID,

Samples of mouse peritoneal exudate, used as sources of antigen,
as well as high-titer immune rabbit sera are supplied by Dr. Jacob's
laboratory.

The Clinical Research Division of the Eli Lilly Company,
Indianapolis, Indiana, has also supplied us with samples of antigen
for investigative purpdses. It is likely that they will supply us with
large amounts of antigen, harvested from infected check embryos, in
the coming year.
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O'Connor, G, Richard. Anti-Toxoplasma precipitins in aqueous

humor; A new application of the af^ar-diffusion technique.

A, M. A. Archivffis of Ophthalmology ^s5, October, 1956.
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A. Microbiology
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6, Study of Viruses Affecting the 'Eye,

PROJECT TITLE

7. Chie Tanaka. M.D.
^

PRINCIPAL INVESTIGATOR

f?. _______™___^___
OTHER INVESTIGATOR (S)

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEVJHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH s (BY SERIAL
NO.(S) IF WITHIN NIH).

This project parallels similar investigations carriad out under
the direction of Dr. Robert J. Huebner, National Institute of Allergy
and Infectious Diseases. Dr. Ruebner's group is performing neutraliza-
tion tests and complement fixation tests with Adenovirus type 8, Similar
methods of virus isolation and cultivation are undertaken by this
laboratory, using explanta of tissue obtained from patients.

10. PROJECT DESCRIPTIONS

Objectives t l) To study the cultivation of trachoma virus,

2) To study the relationship between pharyngoconjunctival fever and
epidemic keratoconjunctivitis. 3) To culture viruses frcn cases of
uveitis of unkno\m etiology.

Methods BnplSyed s This project is concerned with the cultiva-
tion of the viruses of trachoma, epidemic keratoconjunctivitis and

unknown viruses suspected of causing uveitis in tissue culture. The
technique includes explantation of conjunctival tissue and iris tissue,
as well as direct inoculation of aqueous humor and of scraping material
from patisnts into several different tissues; i,e., Hela cells, Chang's

strain of conjunctival epithelium cells, monkey kidney cells and

amnion cells.





Examination of infected tissue cells by electronraicroscopy ia
planned.

After isolation of the viruses, methods of identification are
pursued as fol] ows s

1, Serological reaction of the isolated viruses with the
sera of trachoma, EKC, and uveitis patients.

2, Study of the biologic properties of the viruses s their
stability, their resistance to antibiotics, their filterability, their
pathogenicity for laboratory animals, and their production of soluble
toxin,

3, Reproduction of experimental virus diseases in laboratory
animals, i.e., monkey or apes and rabbits.

Patient Material ; Tissue samples from active trachoma patients
with numerous inclusions and active cases of epidemic keratoconjunctivitis
are preserved by lyophilizing or by suspending scraping material in
maintenance media. They are sent by air from Dr, Yukihiko Mitsui,
Kumamoto, Japan.

Iris tissues or aqueous humor samples from active uveitis cases
are obtained from patients on the Ophthalmology wards at NIH,

Out-patient visits? 5.

Clinical Project #7U. (N-3-709)

Ma.lor Findings s Two strains of adenovirus type S were isolated
in Hela cells from typical EKC patients. These patients showed the
classical punctate keratitis and preauricular adenopathy associated with
EKC disease. Scraping material from the conjunctivae of these patients
was suspended in maintenance ""edia and "inoculated into Hala cells.

Significance to the Institute Programs Trachoma is still the
eye disease of greatest worldwide distribution and i'lportance. Temporary
control can be obtained with antibiotics and improvements in sanitary
conditions. Cultivation of the trachoma virus becomes an urgent demand
and will aid in ultimate control of the disease. The trachoma committee
of WHO is interested in promoting studies in this area.

The effect of virus culture studies on uveitis might be of very
great significance since a definite etiological diagnosis can rarely be
made in present day studies of uveitis. If virus culture were positive,
much of the guess-work in current diagnosis might be eliminated by a
laboratoiT- test.
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Specimens of iraTnune serum, viral antigens and tissue culture cells
have at various times been obtained fro'^i Dr. Huebner's laboratory
(NIAID), In addition, various t'^sts such as the complement fixation
reaction have been carried out by his group on material being studied
by the Ophthalmology Branch.

Advice and assistance in several other- phases of tissue culture have
been obtained from various branches of NIAID,
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Tanaka, Chie, Epidemic keratoconjimctivitis in Japan and the
Orient, Am. J. Ophth, (in press)

17. LIST HONORS AND A^fARDS TO PERSONNEL RELATING TO THIS PROJECT

DURING CALENDAR YEAR 1956 s

Invited to participate in symposium on ^yiral keratoconjunctivitis,

San Francisco, California, Septe-nber 7 and S, 1956.
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10, PROJECT DESCRIPTION,'

Objectives : In previous and now published loorh of this
group it has been shown, that electric stimulation of the
hypothalamus and adjacent areas in the anesthetized cat can
elicit changes in the lOP (intraocular pressure) which either
reflect blood pressure elevations and falls or appear inde-
pendent of the responses in general circulation. Such
central nervous influences upon the lOP deserve consideration
both in regard to the regulation of the lOP under normal
conditions and to the mediation of glaucomatous attacks.
The dependance of such experimentally induced lOP-changes
on general blood pressure variations and/or on contraction of
striate or smooth extraocular muscles were studied for
possible extrapolation of the experimental data for the
human situation. Analysis of the mechanisms of the induced
IOP"Changes centered in this study on the relationship of
BP and lOP responses.

Additional information on the possible central nervous
control of the lOP is expected from stimulation experiments
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on decerebrated preparations and subthreshold stimuli which
could be applied for a prolonged period of time<, Under these
experimental conditions the determination of outflow and
formation of aqueous humor may render insight in the finer
mechanics of the effectso Preliminary exploration of cortical
influences on the lOP has been initiated. Also under consi-
deration is the picking up of evoked potentials induced by
increasing the lOPo

Methods Em,p lou
,

e.d .° Up to the present the cat served as
the experimental animal in all experiments. Stimulation of
various areas of the brain is performed by means of a Horsley-
Clarke stereotaxic apparatusg square wave stimuli delivered
by a Grass S-4 stimulator^ and biphasic stimuli according
to the technique recently described by Jt C» Lilly. The lOP
changes are recorded by means of either Statham transducers
or Sanborn Elect romanometers. Intraocular blood volume changes
are studied by the use of a thermocouple inserted in the sub-
scleral space anteriorly or by means of P~33 labelled red
cells and measurement of the change in radio-^-activity^
Electromyogram analysis will be extended and muscle tension
studies will be made when effects are noted which could
possibly be ascribed to striate muscle activity. Methods
are also being developed which would aid in the determination
of outflow and formation of aqueous humors, so that such
measurements can be made during periods of brain stimulation.
Moreover^ stimulation of the cortex is being performed by
hand-placed ball electrodes. Attempts to pick up "evoked
potentials" will be continued with appropriate needle
electrodes and recorded from oscilloscopic tracings,

Ma.lor Findinas s Results obtained to date by stimulation
of various areas of the posterior hypothalamus and the
medial ventral thalamus or intraocular pressure indicate the
following^ the rise of intraocular pressure is accompanied
by a rise of subscleral temperature^ the rise is not mediated
through the cervical sympathetic nerved it is not due to
mechanical pressure exerted by the striated extraocular
muscles^ occlusion of the common carotid artery during contin-
uous stimulation causes first a transient fall of intra-
ocular pressure in the homolate'^al eyes followed by a sustained
rise to the pre-occlusion level, Subscleral temperature
changes in these cases follow a pattern similar to the
intraocular pressure responses. Measurements of Beta particle
emission in the anterior segment of the eye after IV injection
of P-38 labelled red cells do not provide information with
respect to subm^ximal changes of intraocular blood volume.
The effect of the intraocular pressure rise could be abolished
by Priscoline and Thorazine, To date^ only a few experiments
have been performed in regard to effects of stimulation of
the brain stem and the cortex on the TOP so that no comment can
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be made at this timeo An attempt to pick up "evoked potentials"
in the ventral hypothalamus as a result of increasing the lOP
has met with no success in three experiment So

Significance :! These studies present the first attempt
to investigate by systematic experiments the part played by
the central nervous system in the regulation of the intraocular
pressure. Interpretation of the results with reference to
the lOP pathology of the human eye requires further experi-
mentation.





-4-

PUBLIC HEALTH SERVICE - - NATION)^! INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11- NINDB 8 CO
SERIAL NUMBER

12. BUDGET DATA

;

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY' 57 ^

BUDGETED POSITIONS

,jr

PATIENT DAYS

/'^

PROF OTHER TOTAL

FY' 57 •
A /-/

13. BUDGET ACTr^ITY ;

RESEARCH /3?7

REVIEW & APPROVAL / 1

BIOLOGIC STANDARDS / 7

ADMINISTRATION o
PROFESSIONAL &

TECHNICAL ASSIST- / 1
ANCE

\h. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT IS VJITHIN NIH

INDICATE SERIAL NO(S):





-5-
Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards & Publications 15, NINDB 8 (C)

SERIAL NUMBER

16, LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT
DURING CALENDAR YEAR 1956:
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20. PROJECT DESCRIPTIONS

Objectives : To develop more accurate tracer methods
for diagnosis of intraocular and intraorbital malignancys
by these three methods of investigation: (1) Basic animal
tumor studies - determination of uptake of suitable gamma
and beta emitting labelled compounds by the S-^-Sl mouse
melanomao (8) Phu sical : evaluation and modification of equip-
ment for detection of tumor radioemissionso (3) Clinical -

study by P-ZB uptake procedures of piitients who are tumor
suspects to (a) assess critically the PSS and Geiger tube
modality as presently used and (b) to attempt clinical studies
using gamma emitting isotopes of zinc and iodineo

Methods : (1) Basic - Tissue assay of S-91 mouse mela-^
noma continues following recent completion of studies on
the Differential Absorption Ratio (tumor) of P-38 and Zinc
69, The tumor DAR is calculated following tissue assay by
the wet ash method and these results are collated with
similar data from liver^ eyes and whole body at intervals
of one and twenty-four hourso

(8) Physical - Modifications of the collimated spectometer
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system of Francis and Bell have been undertaken by the
medical neurological hranchg using the 3" scintillation
counter recently assembled here,, Pending completion of
alterations in the design of this device studies of ocular
and orbital problems have been deferred^

(3) Clinical - Radiophosphorus uptake studies continue
to be made on suitable maic-''ial derived from patients
screened from the following diagnostic categoriess (a) retinal
detachment j, solid or serous^ (b) unilateral exophthalmos;
(c) progressive or non-responsive lesions of the lid and
lacrimal apparatus; (d) cysts and tumors of the iris;
(e) blind phthisical eyes; and (f) retinoblastoma suspect So

External and retrobulbar Geiger counting are done on suitable
patients whenever possible^ usually 84 hours after radiophos-
phorus injection^ f/hen availablei, ocular and tumor tissue
have been assayed postoperatively for P'^SP content again
by wet ash methods used in basic studieso Contemplated
examination of patient material using the collimator scin-
tillation probe have not yet beguuo

Ma
,
1or findings .'^ Studies to date indicate (1) in general

a low uptake of radiophosphorus by normal human and animal
ocular tissue' Human tumor uptake appears to exceed that of
normal ocular tissue by only a factor of 10s (8) S"91 mouse
melanoma takes up zinc 69 in amounts which are significantly
in excess of those found using P'-38i, (3) the microcuries per
milligram uptake of conjunctiva and extraocular muscle followinc
systemic injection of P^38 exceeds that of ocular tissue in

the rabbit during the firsz 84 hourso

Patient Material s Clinical Project Noo 707 « There were
70 out-patient visit So (N-13-707)

The continuedSignificance t c the Institute Frograms The continu
modification of tumor localizing equipment should improv-
the resolution of such devices for tumor detection in both
CNS and eye and ultimately bring ocular and optical malignancys
within the range of equipment sensitivityc (8) Clinical
studies of normal ocular disease by the use of labelled
anti-body will dependi, in its clinical phassg on the
availability of appropriately precise counting and recording
deviceso

Proposed course of projects (1) Basic studiess there
exists a need for mea'3urement''of Differential Absorption Ratio
of I^^^ in malignant melanoma; such will be done using S-91
mouse tumorg (8) scanning studies of mouse tumor; andj, later^
of suitable clinical malignancies will be undertaken when
modifications of the collimated spectometer system are comr'

plete, (3) Attempts will be made to localize malignant
melanoma of the choroid using a larger and more sensitive





type Geiger-Mueller tube which is coUimated so as to increase
resolutions while preserving adequate counting rateso
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2. NINDB 3. Ophthalmol opy
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6 , lyfeota of Mueole Relaxants on lOP and ExtraQOuloT Striate Muaoles.
PROJECT TITLE

7, Frank J. Maori. Ph.D. and M.G.F. Fuortee. M»D .

PRINCIPAL INVESTIGATOR

8.

OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COTtPLEMENTS , OR PARALLELS RESEARCH DONE
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NO, (S) IF WITHIN NIH).

10. PROJECT DESCRIPTION:

Objeotlves s During the past year, several reports have been
published indicating that muscle relaxants siinilar to decamethonlum produce

a rise in lOP. This action has been prelirnlnarily ascribed as a contractile
effect on the extraocular striate muscle. Since these compounds are used
In clinical practice, their application to the eye from both a pharmacological
and physiological basis becomes of considerable interest. It is proposed
to study the action of these assents in greater detail as well as to study

the action of similarly acting compounds.

Methods Employed s Anesthetized or decerebrate cats are used in

all experiments. Facilities for the simultaneous recording of lOP, muscle
tension, and electromyo^rams are currently available to us. The inferior
oblique muscle was selected for study because of ready accessibility of

both muscle and motor nerve. Bipolar wire electrodes are used for electro-

myograms, A Grass strain p:aup;e connected to a carrier pre-ampllfier
measures muscle tension changes with sufficient' accuracy for our purposes.

Muscle tension changes, together with the EMG's, are recorded by a movie
camera from oscllloscopic tracings. By means of a proper diode, resistor
and condenser, the electrical responses of the muscle can be integrated

as to frequency and mafjnitude and recorded on a four-channel stylus recorder.

* Intraocular Pressure





The muscle tension is also traced on this Instrument, tof»ether with lOP and BP.

Thus, one can deteirmine the time sequences of the events that occur as well

as the changes In these variables.

Ma.ior Findings

;

Exploratory experiments In this laboratory have

verified the contractile effects of decamethonlum-like compounds on the

extraocular striate muscle. Preliminary data indicate that both decamethonlum

and succlnylchollne Induce contracUon of these muscles, which is, with
smaller doses, a tetanic contraction, and with lar0;er doses a contracture,

Tensilon, a drug which has a brief but beneficial effect in patients with

myasthenia gravis has been found, in this study, to also Induce an elevation

of the 10? together with an Increase of the electrical activity in the extra-

ocular striate muscle.

Significance to the Program of the Institute s (l) To serve as a

guide for the clinical use of these agents in ophthalmology. (2) To

increase our knowledge of the pharmacology of these agents, (3) To add

in the understanding of the physiology of the extraocular striate muscle.

Proposed Course of the Prelect; To continue the Investigation with

particular reference to structure-activity relationships in the eye muscle

and to compare this relationship with that prevalent in other striate

muscle systems.
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10, PROJECT DESCRIPTION

Ob.lectives ! In recent yearsj, it has become possible to
record electrical activity from single cells of the central
nervous system by means of intracellular micro-electrodeso
These studies have yielded interesting results concerning
the physical properties of nerve cells and the basic mechanisms
of their excitation. It is thought that the techniques
developed in the mentioned studies on the electrical activity
of cells in the central nervous system may now be applied to
analysis of the functions of retinal elements. If suitable
optical instrumentation can be devised^ it is possible that
penetration of retinal elements may be performed under direct
visual control.

Methods
,

Employ ed s Glass micropipettes are drawn to a
tip diameter of less than l/2 micron and are then filled with
a salt solution. They then form a small electrode having a

resistance of about 100 mega ohm. These pipettes are then
attached to a micromanipulator and are connectedg through a

suitable input stages, to an amplifier. The retina of a cold-
blooded animalf dissected out from the eyeg is immersed in

Ringer fluid or minernic oil, A high-'power dissecting
microscope is used to v^atch both the retina and the microelectrode.
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It is hoped that it will thus be possible to insert the
micropipette into previously identified retinal elements
and to lead off from these the electrical changes correlated
to their activity,

Ma.lor Findinas i The techniques mentioned above are at
present under development ^ and no findings have been obtained
so far.

Significance to the Program of the Institutje s If it

should prove possible to record the changes occurring during
activity in all types of retinal cellSg one could reconstruct
the events intervening between application of visual stimuli
and excitation of ganglion cells and optic nerve fibres. If
insteadg activity can be led off only from certain types of
cells, some of these events should be induced. In either
case, the proposed research may further our understanding of
the events occurring in the retina during normal vision and
thus provide a basis for better interpretation of pathological
events.

Proposed Course of the Project s The course of this project
will be conditioned to a large ext'ent by the facilities which
will become available in the near future. The basic instru-
ments required for this research have been ordered between
July and August, 1956, but have not yet arrived. Once the
basic instrumentation is available and the first successful
experiments have been performed^ further refinements of
technique and instrumentation may prove necessary. It can be
reasonably anticipated that a period of perhaps si^ months
will have to elapse before any concrete results are obtained.
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10. PROJECT DESCRIPTION!

Ob.lectives ; To make improvements in the instruments used in ophthal-
mic examination, treatment, or related laboratory work.

Ma.ior Findings ;

(1) The tangent screen illuminator has been simplified and improv-
ed in both utility and appearance. Without resorting to a shutter arrange-
ment, it now provides 7"foot candles at 1 meter with the switch down, and
7-foot candles at 2 meters id.th the switch up. A shaped face-shield
has been added, which occludes one eye while limiting the view of the
seeing eye to the immediate area of the screen. The shield eliminates
the need for the eye patch, which is both inconvenient and unsanitary. The

examiner is still able to observe the eye being tested.

(2) Automatic intensity control and continuous recording systems

have been added to the Goldmann-Weekers Adaptometer. They are further
described in another report.

(3) Contact lens electrodes, various kinds of specula, and other
devices for animal work have been designed and constructed as the need
arose.





significance to the Institute Program ; The tangent screen illijminator

has been favorably received by most of the clinical associates, so has been
placed in both eye clinics for routine use.

The improvements to the Goldmann-Weekers Adaptometer developed
enough interest to warrant a separate project, which is also being reported.

It is not possible to evaluate the small devices and appliances
made for other investigators, but it is believed that they are appreciated.

Proposed Course of Pro.lect ; It seems desirable that this project
continue along its present lines, with sufficient flexibility to allow
for collaboration in any part of the branch, and the development of
relevant, fruitful ideas from whatever source.
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10. PROJECT DESCRIPTIONS

Ob.lectives s To simplify and standardize the procedure for testing

brightness thresholds and recording the series which comprise the dark
adaptation curve.

Methods Employed ; Since the Goldmann-V/eekers Adaptometer seems to

be the most practical and commonly used instrument for clinical purposes,

it was considered suitable for this work. The main drawbacks to the

instrument relate to the fact that it depends upon manual operation of

both the intensity control and the recording device. Variations in the

rate of change of the intensity and in the lag of recording both introduce
definite and unpredictable errors in the results. Also, the procedure
requires the continuous attention of a reasonably skilled operator.

Replacement of the original recording device (punch-type stylus)

by an inkwriter has given satisfactory, continuous recording. Installation
of a 1 RPM Bodine motor with suitable reduction gears and safety devices
has provided a constant rate of change of intensity of 1.5 log units per
minute. The only manipulation necessary is done by the subject in raising
a switch lever when he fails to see the flashing test light and lowering
the switch lever as soon as he sees the light.





Patient Material ; Subjects for the reported aeries were selected
from Clinical Center patients and staff so as to include both normal and
pathological dark adaptation curves,

Ma.ior Findings; Consistent and repeatable results were obtained
in recording both normal and pathological dark adaptation curves except
in a few cases where the patient's cooperation was limited by his illness.

Significance to the Institute Program; The automatic method improves
the standards of accuracy and reliability in ths determination of dark
adaptation curves, while at the same time reducing to a minimum the super-
vision required of the examiner.

Continuous recording of the dark adaptation curve presents greater
detail than has been previously available, and facilitates analysis of
the rod-cone break and other events of the cycle.

Good dark adaptation curves have been helpful in analyzing and
evaluating electroretinographic data for both clinical and basic studies.
In most cases, they provide corroborative evidence, and one test will
almost predict the findings of the other.

Proposed Course of Pro.lect; It is expected that use of the modified
Godmann-Weekers Adaptometer will be retained as standard procedure for
both clinical and laboratory work.

A further modification of the adaptometer is in process which will
permit threshold determinations in different ai>eas of the retina, thereby
obtaining a "threshold field". It will undoubtedly bear some relation
to the standard visual field, but its usefulness is difficult to predicts
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10, PROJECT DESCRIPTION: (N-4--703)

Ob.ject ives : Investigations of ultrastructures of ocular
tissue elements in a tripartite study comprising, first, epi"
thelial cells and fibers of the lens; secondp cells of the two
layers of the ciliary epithelium; and thirds tissue components
of the optic nerve. Some of these structures have been sub-
jected to electron microscopic analysis in a few laboratories
in the past years, but information contained in the published
reports appears to be of preliminary nature and limited in
scope.

Methods Emnloued i An RCA Electron Microscope, Model EMU-
3, will be used in these studies. Control and comparative
examination will be carried out with the aid of phase contrast
and light microscopy.

The lens of the rat ts selected for the first part of
the worli, in view of the considerable body of informatiun
pertaining to experimentally induced lens pathology in this
species. Fixation methods presently used for this tissue





-2~

require re-evaluatiorio After dehydration the specimens will
he embedded in methacrylate to he sectioned on a Servall
Porter-Blum microtomec

The ciliary process of the albino rabbit will be the
source of material in the second studyc Fixation with osmiumr-
tetroxide or other compounds containing OSO4 will preceed the
embedding procedure^

The optic nerve of the rat will be employed in the pre-
liminary work in the third part of the study o The use of
osmiumtetroxide is planned for initial fixation in vivo of
the exposed structures with the animal under general anes-
thesia and fixation will be continued after removal of the
material.

Major Findings None,, It is planned to begin the
development of the fixation and embedding procedures within
four weekso Electron microscope studies will follow as soon
as the equipment of the laboratory is assemblede

Significance s The various areas of the lens epithelium
which differ biologically and physiologically from each other
have not as yet been the subject of investigations of their
ultrastructureso Information obtained may reveal basic
morphologic differences betvjeen the germinative and the
resting part of the epithelium and prove to be of importance
for the understanding of age — dependent and induced patho-
logic changes of the various zones of this cell layer.

The classification of the epithelium of the ciliary
processes as secretory sensu strictiori or merely as
participating in the active transfer mechanism of the barrier
has been the topic of extensive controversy for many years.
Studies on ultrastructures of these cells may give a lead
to the function of the epithelium and the role it plays in
the formation of aqueous humor.

The work on the normal optic nerve may provide a basis
for the study of pathologic events.

Proposed Course s The outlined studies on the selected
normal tissue material should open the way for investigation
of other species and pathological changes of these tissues.
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10. PROJECT DESCRIPTION:

Objectives; The human electroretinogram has been studied in response
to Individual light stirnuli (single flash electroretinogram) and inter-
mittent light stimuli (flicker electroretinogram).

Analysis of the single flash electroretinogram has demonstrated
that the positive potential elicited from the human eye may be

differentiated into a rapid photopic wave (x-wave) and a slower
scotopic wave (b-wave). The preceding negative potential (a-wave)

can also reflect photopic and scotopic processes. However, no

systematic approach to the behavior of a-, b-, and x-waves in the
human flicker electroretinogram, under different conditions of adaptation
and stimulation, has been reported.

The purpose of this study is to investigate the photopic and
scotopic components of the human flicker electroretinogram in different
states of adaptation, while changing stimulus intensity and frequency,

in a total color blind, a congenital night blind, and normal subjects.





Methods Bnployeds A contact lens electrode led the eleotroretin-
ographic potentials from the subject's anesthetized cornea to an eight-
channel direct writing EBG machineo A gas discharge lamp was used
which produced brief flashes of light of fixed duration at frequencies
varying from one to eighty per second. Neutral and colored filters
were utilized to vary the Intensity and wavelength of the light stimulus.

Patient Materials Five subjects with normal eye findings were
studied with flicker electroretinography. They were obtained from the

in-patient and out-patient services of the Ophthalmology Branch. (N-10-710)

Three patients with congenital retinal anomalies were studied
with flicker electroretinography« They were referred to the Ophthalmology
Branch specifically for these studies.

Major Findings s The scotopic ("rod system") flicker electro-
retinogram was studied in normal and totally color blind subjects. The
flickering positive potentials (b-waves) decreased in amplitude with
increasinf^ rates of stimulation and/or stimulus intensity. A maximum
flicker fusion frequency of 22/sec,5 was obtained with light stimuli
of moderate intensity, which decreased with stimuli of higher intensity.
These effects were due to the influence of li^'j^ht adaptations, produced
by the repetitive light stimuli), on the scotopic apparatus.

The photoplc ("cone system") flicker electroretinogram was

studied in normal and congenitally night blind subjects. The complex
response patterns we-'-e interpreted in terms of the interference of

the negative (a-wave) and positive (x-wave) components of the single
flash photoplc electroretinofram. Flicker fusion frequency increased
with each increment in stimulus Intensity, in a range from about 28/860.

to 70/sec.

Under conditions where both photoplc and scotopic components
were present (mixed flicker electroretinogram);, the behavior of these
components proceeded independently, as demonstrated in the isolated
photoplc and scotopic flicker electroretinogram. The flicker fusion
frequency-light intensity curve showed two branches, which was a

composite of the curves obtained in the totally color blind and
oongenitally night blind subjects.

The response of the a-, b-, and x-waves in the flicker electro-
retinogram to changing adaptation and stimulus intensity, were consistent
with the behavior of these waves in previous studies of the single
flash electroretinogram.

Significance to Institute Programs The implications of these
investigations in human electroretinography are of importance to the

student of retinal physiology, and to the growing number of ophthalmologists
who use electroretinography as an objective test of retinal function. In

particular, these studies have served as the theoretical basis for the

development of new diagnostic techniques in clinical electroretinography
which are now und(?r investigation in the Physiology Section,





Proposed Course of the Prelect; The previous studies were confined
to only one at&^e of dark adaptation, in addition to testing in the light-
adapted state. Further attention will now be directed to the scotopic
flicker electroretinogram and the response obtained during different
stages of dark adaptation, while changing intensity and frequency of
stimulus

•
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10. PROJECT DESCRIPTION:

Ob .1 actives

;

The human electroretinogram elicited by a single
light flash is a complex pattern of negative and positive potentials.
The analysis of these different components is of fundamental importance,
since their origin and significance are still controversial, and their
behavior in response to different stimulus factors is unsettled.

The studies undertaken in this investigation include the effect
of wavelength, intensity, rate of rise of the light stimulus, and
changing states of adaptation, on the amplitude and temporal course
of different waves in the human electroretinogram. Wherever possible,
subjects with congenital night blindness and total color blindness
are compared with normal controls. The selective lack of scotopic
and photopic function in these anomalies results in the absence of
specific electroretinographic components. This simplifies the complex
pattern of response, allows a more detailed investigation of remaining
components, and aids in the analysis of their photopic or scotopic
origin,

* Principal investigator for proposed projects.





Methods Bnployad

;

A contact lens electrode led the electroretin-
ographic potentials from the subject's anesthetized cornea to a double
beam cathode ray oscilloscope with appropriate preamplifiers » Photo-
graphic records of the response were made by means of a kymograph camera,
A gas discharge lamp was used which produced brief flashes of light of
fixed duration. Neutral and colored filters were utilized to vary the
intensity and wavelength of the light stimulus.

Patient Material

s

Subjects with noimial eye findings for physlolpgic
studies were obtained from the clinical in-patient and out-patient services
of the Ophthalmology Branch, or were referred to the Ophthalmology
Branch for study by other Institutes, Number of patients studied s 10,

The patients with congenital retinal anomalies were referred to
the Ophthalmology Branch specifically for electroretinographic studies.
Number of patients studied s 4,

Major Findings 8

Study jfl % The relationship between the implicit time and amplitude
of the human scotopic b-wave was studied while varying the wavelength
and intensity of the light stimulus. It was found that the implicit
time of the b-wave varied between 60 and 14.0 milliseconds as a simple
exponential function of the amplitude. Furthermore, the influence of
colored light stimuli on the implicit time of the b-wave was related
to stimulus intensity, and not to a specific effect of wavelength.

The results obtained from normal, color blind, and night blind
subjects proved that the "late positivity" interpreted by other investi-
gators as a specific photopic red response was actually the scotopic
b-wave.

Study §2 : A congenitally night blind, totally color blind,
and three normal subjects were studied electroretinographically with
single flash stimuli under identical conditions. The effect of
inoreasinR stimulus intensity and dark adaptation on the negative
electroretinographic wave (a-wave) and positive wave (b-wave and/or
x-wave) was investif^ated in each subject.

The negative and positive waves (a~wave and b-wave) of the
total color blind reflected exclusively scotopic activity, and the
positive wave (x-wave) of the congenital night blind reflected photopic
activity. However, the negative wave (a-wave) of the night blind
subject demonstrated both photopic and scotopic activity as in the
normal subject.

The intensity curve of the positive response In the normal
subject showed a second Increase in amplitude after reaching a plateau,
which has not been previously described. Comparison to the intensity
curve 5n the subject with retinal anomalies suggests that this is due
to the addition of the x-wave to the positive response.





study ^3i The h\man electroretino^ram was elicited frmi five
normal subjects, a total color blindj, and a congenital nip^ht blind,
with special attention to hiph speed recordinf^ of the early negative
wave (a-wave). The results suggested that the "break" splitting
the a-wave Into two portions (a-, and 0^2) ^^ caused by a positive hump
leading a series of later humps, rather than two a-waves of different
latencies This interpretation of the split appearance of the a-wave
does not interfere with the assu-^ption of its dual character (i.e.

photopic and scotopic) nor with the possible difference in the temporal
course of the two components.

Significance to the Institute Program ; These investigations
in human electroretinography are of i'npor^ance to the retinal
physiologist, and to the growing number of ophthalmologists who use
electroretinography as a diagnostic clinical procedure . Specifically,
these studies have aided in the interpretation of the clinical alectro-
retinogram, and in the correlation of the objective data obtained
from the electroretinograra with the results of psychophysical studies of
vision also under investigation in the Physiology Sectiono Both
objective and subjective methods have been used together in studies
of patients referred to the Ophthalmology Branch with retinal disease.

Proposed Course of the Project s Intensive studies of patients
with retina] anomalies wil] continue, with special emphasis on the
correla-^ion of electroretinographlc findings with the data obtained
from psychophysical tests of dark adaptation and light thresholds.
Further studies will include the investigation of vitamin A lack on
the human electroretinogramj in conjunction with detailed psychophysical
studies.
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10. PROJECT DESCRIPTIONS

Objectives; Electroretinography is the study of the electrical
potentials elicited from the retina by a light stimulus. It affords
the ophthalmologist an objective test of retinal function.

During the past ten years, clinical electroretinographic
studies have concentrated mainly on the scotopic portion of the
electroretinogram or b-wave. This consists of the potential evoked
in the dark-adapted eye by a light stimulus of moderate intensity.
The scotopic electroretinogram has been found to have definite
limitations as a diagnostic aid, especially in diseases involving the
macula specifically, or cone (photopic) system in general.

Although the photopic component of the electroretinogram was
first described in 194-5, its analysis has not as yet become part of
routine clinical electroretinography. The present study was therefore
undertaken to determine whether the photopic electroretinogram, as
elicited by single flash and flicker (intermittent stimuli) techniques
would provide more diagnostic information than the standard single
flash scotopic electroretinogram in retinal disease.

* Principal investigator for proposed projects.





Methods Enfiployed ?, Patients are tested while resting in bed. The
light source is a (^as discharge lamp (Grass Riotic Stimulator) which
allows for variation of intensity and frequency of the light flashes.
Colored filters were used to change the spectral composition of the
light. The potentials are picked up simultaneously from both eyes
with contact lens electrodes j, and the binocular recordings are made
on a Grass eight-channel direct writing EBG machine.

After preliminary experimentation, four measurements were
selected for routine study

s

1. The photopic single flash or x-waves This is the positive
component of the response of the light-adapted eye to
a stimulus of hi?;h intensity,

2. Photopic flicker—amplitude at 30/s«c. s Photopic flicker
is defined as the response of the light-adapted retina
to high intensity flickering stimuli. The amplitude of
the flicker wa-^^es at a frequency of 30/sec, is ineaaured

as an index of photopic function.,

3» Photopic flicker fusion frequency :i I^n this study, the
flicker fijsion frequency is defined as the frequency at
which the retina is observed to respond to less than
half of the high intensity flicker stimuli,

4.. The scotopic single flash or b-wave s This is the positive
component of the response of the dark-adapted eye to a
light stimulus of low intensity.

Patient Material

s

Patients suitable for study are drawn from
those referred to the Ophthalmology Branch for investigation. In

many cases, they have been referred specifically for the purpose of
clinical electroretinographlc study. Patients with normal eye
findings are used as controlSj, and those with retinal detachment

^

hereditary, inflammatory and vascular retinopathies are studied for
diagnostic changes. Approximately 75 patients were studied electro-
retlnographically during the past year, with 111 out-patients visits
involved. Clinical Project #710, (R^^W^^7W}

Ma.ior Findings g The study of both the photopic and scotopic
electroretinogram has its greatest diagnostic and prognostic value
in conditions which selectively involve either the photopic or scotopic
mechanism. It appears to be particularly valuable in the investigation
of cases with congenital anomalies, as well as cases with hereditary
degenerations. In other types of retinal disease (for example, retinal
detachment and chorioretinitis) where such selective involvement is

not found, and in lesions involving the macula alone, the photopic
recording was found to be no more informative than the scotopic.
In addition, studies with red light stimuli show no significant
variation from white stimuli in lesions of the central retinal area.





The retinal response to high intensity flicker light is a

valuable nethorl of recording photopic response,, ancl has some advantages
over the single flash x-wave. However,, it appears that the study of the

amplitude of the flicker wave itself at a frequency of 30/sec. is

more reliable than attempting to measure the point of fusion,

Photopic flicker recording is a useful adjunct to the standard
scotopic single flash technique in clinical electroretinography.

Significance to the Institute Program; New techniques in

clinical electroretinographic testing were developed which have been
valuable in the diagnostic study of patients referred to the Ophthalmology
Branch with retinal disease. They have also helped to establish
more finnly the usefulness of electroretinography as a diagnostic
procedure in clinical ophthalmologj''.

Proposed Course of Project

g

The scotopic and photopic
electroretinogram will continue to be studied in patients referred
to the Ophthalmology Branch with retinal disease. In those cases
where a dissociation between scotopic and photopic responses is

noted, the electrical responses will be coi^ipared to estimates of

photopic and scotopic function obtained by intensive psychophysical
studies (i.e,, perimetric dark adaptatioHj, light thresholds, and
flicker fusion frequency). Wherever possible, attempts will be made
to extend both the electroretinographic and psychophysical studies to
the fam.ilies of these patients.





PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Date 11. NINDB 17 (C)

SERIAL NUMBER

12. BUDGET DATA;

ESTIMATED OBLIGATIONS MAN ^EARS

DIRECT REIMBUILSEMENT TOTA] . PROF OTHER TOTAL

BUDGETED POSITIONS

/>

PATIENT DAYS
98

/'

PROF OTHER TOTAL

FY '57

/. /'

13. BUDGET ACTIVITY ;

RESEARCH

REVIEW & APPROA^AL

£7

BIOLOGIC STANDARDS / 7

ADMINISTRATION JU
PROFESSIONAL &

TECHNICAL ASSIST- / 7

ANCE

Ik. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SER^riCE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH
INDICATE SERIAL NO(S):





Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C. Honors, Awards & Publications 15. NINDB 17 (C)

SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR TEAR 1956s

Iser, Gilbert and Goodman, George. Clinical studies with flicker
electroretinography. Am. J. Ophth. ^8227 (October, Part II), 1956.

17. LIST HONORS AND AWARDS TO PE^SOJINEL RELATING TO THIS PROJECT

DURING CALENDAR YEAR 1956 s





Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A, Project Description Sheet I, NINDB lii (c)

SERIAL NUMBER

2, NINDB 3o Ovhthalmoloau Branch
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

.4. Physiology __5.
SECTION OR SERVICE LOCATION (If other than Bethesda)

6, The Effect of Rate of Rise of Photic Stimuli on the Human
Electroretinoaramo
PROJECT TITLE

7« Hans Bornscheinn McDo
^

PRINCIPAL INVESTIGATOR

8, Ralph Do Gunkelr, OeD.
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS
RESEARCH DONE ELSEWHERE IN THE PUBLIC HEALTH SERVICE
(WITHOUT INTERCHANGE OF PERSONNEL, FACILITIES OR FUNDS),
IDENTIFY SUCH RESEARCH,' (BY SERIAL NOc(S) IF WITHIN NIH)o

10, PROJECT DESCRIPTIONS

Objective i To study the qualitative and quantitative
changes in the components of the human ERG produced by
varying the rate at which the light stimulus reaches its
full intensity

Methods Emvloued s Light stimuli from a 15~watt fluorescent
tube are timed by means of a modified pendulum shutter and
attenuated by various filtersc The ERG is picked up by a

Burian Allen contact lens electrode from the anesthetized
corne9o After suitable amplification the ERG and the light
stimulus are observed on a double-beam oscilloscopeo
Photographic records are made with a kymograph camerao

Patient Material s Patients exhibiting a low level of
baseline activity are selected by trial from among the
available normal controls and patients with other than eye
disease. Clinical Project 713, (N-10-713)

Major Findinas s It has been found that the a-wave can
be eliminated from the electroretinogram with a slowly rising
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stimuli. The characteristic change in the h-wave is a
prolongation of the response, without marked decrease in
amplitude.

Significance to Institute Program s The data obtained
in this project contributes materially to the present knowledge
regarding the factors affecting the form of the human electro-
ret inogram.

Proposed Course of Project s This project could well be
extended to cover slower rates of rise than have hitherto
been investigatedg but it would require a different type of
shutter mechanism, and an amplifier with longer time constant.
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PROJECT TITLE

7, Ludwia von Sgl Zmann. M,D*
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9, IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH
DONE ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT
INTERCHANGE OF PERSONNEL, FACILITIES OR FUNDS), IDENTIFY
SUCH RESEARCH: (BY SERIAL NO, (S) IF WITHIN NIH)

.

10. PROJECT DESCRIPTION:

Objectives : This project was initiated to obtain a
broader basis for the understanding of the processes of lens
opacification of different nature. Most of the studied
experimental lesions have their correlates in human lens
pathology and therefore may have applicability to the human
situation. In the past experimental cataracts have been
studied and compared with respect to their biomicroscopic
appearance or a gun barrel view was obtained by subjecting
a limited number of preparations of one kind of cataract to
histopathologic examination. In the present study a rather
wide survey of lenticular opacities of various origin was
obtained and the site of the primary lesion established.
The cataractogenic agents employed comprised a radio mimetic
drug, myleran (1,4-dimethanesulfonoxybutane), galactose feeding,
alloxan injection and tryptophane deficiency state.

Major Findings : Galactose, Galactose and Alloxan
produced similar biomicroscopic changes consisting of
excessive vacuolization of the young fibers in the equator
of the lens. This stage is preceded by excessive increase
of mitosis in the epithelium and moderate degeneration of
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cell nuclei of the epithelium. Here as well as in trypto-
phane deficiency cataract , fiber changes appear before
extansive damage to the epithelial cells are noticed. The
early increase of cell division might indicate the activation
of a defense mechanism rather than a lesion which leads to
fiber damage.

Tryptophane Deficiency, No signs of lens epithelium
damage was encountered, at the time when fiber changes became
visible on clinical inspection. In contrast to these obser-
vations myleran feeding produced first degenerative lesions
in the germinative zone and of the nuclei in the lens bow
with migration of the damaged cells. Similar to cataract
produced by ionizing radiation, the fiber changes appear to
be the result of the injury to the cell nuclei in the germi-
native zone.

Technique o See project on Effects of Ionizing Radiation
on the Lens of Various Species of Experimental Animals,

Significance : The comparison of biomicroscopies cytolo-
gical and histological changes observed at various time inter-
vals after the introduction of the cataractogenic agent or
the deficiencies and the recovery after their withdrawal give
us insight into the sequence of morphological events leading
to cataract, and should add to the knowledge of the pathogenesis
of various types of cataract in man.

Proposed Course : As any approach to the cataract problem
on a purely morphological basis is by nature incomplete,
studies of such material by histochemical and biochemical
methods in cooperation with Dr, Resnik is contemplated. In
addition it will be sought to employ phase contrast studies
on cell material of such lenses, and, in corporation with
Dr, Wanko, electron microscopic studies are planned.

Clinical Project No, 718, Forty out-patient visits,
(N-10-7 12)
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Columbia University, College of Physicians and Surgeons,
- on a technical level, (sectioning of eye globes).
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of Cataract, Trans, Amer. Acad, Ophth, & Otol. (in
press)
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13th Jackson Memorial Lecture at American Academy of
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10. PROJECT DESCRIPTION: (N-5-711)

Ob.iectives : There is a considerable amoiint of evidence that a

neurovascular mechanism is operative in the eliciting of glaucomatous
attacks and contributing to factors which regulate the inflow and outflow
of the aqueous hiimor. It is well established that the angle of the
anterior chamber, and in particular, the trabecular meshwork, Schlemm's
canal, and collector channels is the anatomical locus of the outflow
of aqueous hiomor from the eye. In view of the importance of the trabeculum
in regulating the outflow of the aqueous humor and thus in participation
in the control of intraocular pressure, it is the purpose of the
present project to systematically investigate the innervation of the
trabeculum, Schlemm's canal, and outlet channels in several vertfibrate

eyes. Attempts will also be made to determine the genre or types
of fibers represented in the neural population of this region. This

study, then, is in line with the work on central nervous influences
on the intraocular pressure, since it deals with the search for
receptors and effectors for nervous stimuli.

Methods Ehiployed ; The methods used are the silver-staining
techniques, particularly the Gros-Schultze modification of Bielschowsky's
stain, and newer silver impregnating methods which will be compared
with the results obtained vrith methylene blue vital staining. By





sectioning the trabeculum in various planes, it is anticipated that

silver impregnation and methylene blue staining will selectively
demonstrate the nerves and permit a close study of the anatomy and

morphology of the nerve endings in the trabeculum and outlet channels.

The studies are being carried out on human, monkey, bird, and

rabbit eyes.

In the second phase of this study, which is concerned with the

determination of the origin or kind of the nerve fibers represented

in the trabecular region^ the superior cervical sympathetic, ciliary,

and Gasserian ganglia are being extirpated in rabbits and the course

of the resulting degenerating neirve fibers are studied by the use of

methylene blue vital staining and the silver method of Nauta.

Ma.jor Findings ; The major effort thus far has been concentrated

on the study of the normal neurohistology of the angle of human,

monkey, chicken, and rabbit eyes. The innervation of the angle in

these eyes was shown to consist of a plexiform arrangement of delicate
arborizing axons which terminated as free axonal filaments in the
trabeculum and adjacent to Schlemm's canal and collector channels.

An important finding was that no specialized receptors or "neural end
organs" were present in the region of the angle in the eyes examined.

Present activity is concerned with the generic classification
of the nerve fibers in the trabeculum. Preliminary results to date,

based on degeneration experiments, indicate that both sympathetic

and parasympathetic fibers are present in the neural population of
this region, the latter appearing in noticeably larger n\imbers.

Future work will be concerned with determining whether or not somatic

afferent nerve fibers are also present.

Significance to Institute Program ; If the innervation of

the components of the trabeculum can be established on morphological
grovmds it will offer a new piece of evidence indicating how nervous
impulses may be mediated in regulating the intraocular pressure. It
would be of fundamental importance in particular with reference to

the neurovascular mechanisms involved in regulating the intraocular

pressure and also have significance in reference to the glaucoma

problem. Evidence has steadily accumulated indicating that the trabeculum,

Schlemm's canal and collector channels are extremely important in

the regulation of the normal intraocular pressure and also the probable
site of resistance to aqueous outflow in glaucoma. Through the

systematic study of the innervation of these structures, it is hoped

that a morphological basis will be found to complement the understand-

ing of the basic physiology of the outflow mechanism.
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7, Ludwig von Sallmann, Af.C; Samuel Aronson, M,D,
PRINCIPAL INVESTIGATOR(S)

5. Leo Caravaaaio, M.So
OTHER INVESTIGATORS
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10, PROJECT DESCRIPTION: (N-4-712)

Objective : Studies of Ocular tissue elements by phase
contrast techniques have been carried out during the past
five years by several investigators, but the technical
approaches selected by them provoke doubt as to the correct-
ness of interpretation, since obvious artefacts in the
published photomicrographs are considerable in extent and
number. Thus it seemed advisable to apply newer techniques
for gaining information on submicroscopic structures of
ocular cell elements obtained from in vivo material as well
as fromr^organ culture techniques. With the results of
investigations on normal cellular material as the basis,
the effect of various physical and chemical noxae and the
prevention of such effects could be initiated. The purpose
of this study, then, is first the broadening of our knowledge
of fine cell structures and, second, of induction and inter-
ception of injurious effects on a cellular level. Work on
the problems of pharmacodynamics and the influence of deficiency
states on cells also fall under this project.
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Methods Emploued i Tissue culture techniques will
primarily be carried out on newborn rat and rabbit tissues;
on human tissue wheisever available. Primary explants of
corneal and lens epithelia . will be transferred to oover-
slips and cultures in roller tubeso Transplants from these
cultures will be studied in depression slides and perfusion
chambers by phase microscopic techniqueso Photographic
methods will embody photomicrographs and time-lapse cine-
phot omi crography c

Organ culture techniques will be carried out on similar
tissueso Depression slides, watch glasses, o.nd perfusion
chambers will be employed as culture chambers. Primary
explants will be placed directly in these chambers.

The Rose perfusion chamber will be employed in the
study of pharmacologic and toxic effects on the above-
mentioned cellSg Time-lapse cine-photomicrography will
record continuous intra-cellular changes.

Major Findings : Since the investigators on this project
are now in the process of setting up the technical equipment,
no findings are as yet available.

Significance to Institute Program : At present the
inform^ition on ocular cytology of the eye and the effect of
injurious agents, situation^ and pharmacologically active
compounds on cells are based mainly on the examination of
fixed and stained material. It can be expected that insight
into physiological and pathological process and prevention
of the Tatter can be deepened and ocular therapy may benefit
from this work.
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10. PROJECT DESCRIPTION;

Objectives s The effects of an isodose of X-ray was compared on 7

species for Triore than a year. Since data on the pathogenesis of radiation

cataract in the human lens cannot be obtained in early stages in which the
sequence of events have significance, inforrr'ation based on the many species

allows for extrapolation of the data for the human. It has been shown in

previous studies that age changes and those produced by ionizing radiation
exhibit great similarities. To prove this point further, about 4.0 human
lenses, both clear and cataractous, were examined after the Feulgen Reaction

to clarify the role which the lens epithelium might play in the development

of these cataracts.

Methods Bnployed g The technique of quantitation of the mitotic
activity in radiation induced cell degeneration on whole mounts of the

lens epithelium was employed on about 600 eyes with the second non-irradiated
lens serving as control. Comparisons were made between the cell population
in various species, at various age groups, and in from 10 to 12 time intervals

after exposure of one eye to 1,000 r x-rays. These data were compared with

the results of histological examination of celloidin imbedded lenses in which

the migration of epithelial cells and the fiber changes could be observed.

Moreover, they were correlated to the in vivo observations on ibice,

rats, guinea pigs, rabbits, cats, dogs and Rhesus monkeys*





Major Findings s The lens epithelium of normal eyes of advCLt animals

contain dividing cells in ratios per hundred thousand cells varying from

101 (mouse) to A»2 (dogs) and 2.9 (monkeys). The number of dividing cells

in the epithelium of very young rabbits, cats and dogs are multiples of those

found in adults. Extrusion of chromatin is a com^ion finding in the lens

epithelium of normal kittens and puppies, but was not observed in very young

rabbits

.

Exposure to the X-ray beam induced depression or complete inhibition of

mitosis which was short-lasting and partial in mice and rats but continued

close to zero levels for about one week in dogs, cats and monkeys. This

phenomenon was followed in all species by an overcompensating increase of

cell divisiono The increi^ent reached the highest peaks in dogs and cats.

Radiation induced cell degeneration with nuclear fragmentation was

extensive in mice, rats and rabbits? it was surpassed strikingly by a burst

of extruded chromatin globules in dogs and cats. The distribution of these
particles between normal regularly arranged epithelial cells suggests restor-
ation of a disturbed nucleus cytoplasm relationship rather than a lethal

injury to the nucleus in the dog and cat lens epitheliura.

The onset of biomicroscopically visible lens opacities was delayed in

dogs and monkeys as compared to other species. This fact and the characteristics

and magnitude of cell proliferation and fiber lesions indicate a quantitative
difference between dogs and monkeys and other species in the damage produced in

the lens by the same dose of X-rays, However, the lens of all animals responded
qualitatively in the same manner to the radiation injury.

The examination of human eyes provided evidence of the high incidence

of proliferation of cells from the germinative zone backward and the degeneration

of such cells which seem to give rise to the cataractous fiber damage. Such

proliferation of the equatorial cells in the direction to the posterior pole

occured also in clear lenses of the aged and can be considered as an earlier

stage of pathology which precedes the development of opacities. In contrast

to these observations in the germinative zone, changes of the surface

epithelium anteriorly do not contribute greatly to the process of cataractogenesis.

Significance to the Program of the Institute s The combined studies

on various species and the obseirvations on the human normal and cataractous

lens contributes to a better understanding of pathogenesis of cataract

formation in general.

Patient Material

?

The patients admitted under this project are listed

in project on "Studies on Diet and Drug Induced Experimental Cataract (Clinical

Project #712). In view of the similarity in the cytopathology of radiation

Induced and senile cataract, the observations of x-ray, cataract have

definite bearing on the problems of cataratogenesis in old age and vice versa.
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AND BLINDNESS

SUMMARY

A basic activity of the Epidemiology Branch is
the collection, tabulation and analysis of statisti-
cal data on the frequency and distribution of dis-
orders of the nervous system. A "pilot" study car-
ried on in Rochester, Minnesota in 1954-1955 con-
tinues to provide data on neurological disorders
which are of sufficient interest to call for several
individual reports. The latest of these are on
glaucoma and cerebral palsy. The report on the
methods and results of the survey for other dis-
orders, although not yet ready for publication,
provides the basis for epidemiologic surveys, of
selected chronic neurologic and ophthalmologic dis-
orders, which are being conducted in cooperation
with the Medical College of South Carolina, Plans
for similar surveys at other medical centers are
proceeding and it is expected that a study of the
relative frequency of these disorders for Charles-
ton County, South Carolina and Halifax, Nova Scotia
will be undei" way early next year. An analysis of
mortality statistics for the U.S., Canada in parti-
cular, and oth^r countries for some disorders, is
under way and is expected to complement the pilot
study report.

The epidemiologic investigation of amyotro-
phic lateral sclerosis in the Mariana Islands led
to genetic investigations of this disorder in the
U.S. and other countries. Evidence obtained in
the Mariana Islands and among Chamorros who mi-
grated to California indicated that a hereditary
form of amyotrophic lateral sclerosis probably
existed among these people. Hereditary amyotro-
phic lateral sclerosis has been noted or observed
in at least 36 pedigrees of tv^elve different na-
tionalities since this study began. A recent ex-
planation has been offered for all classical amyo-
trophic lateral sclerosis, most cases in the world
apparently being "sporadic" . This is based on the
similarity of amyotrophic lateral sclerosis mor-
tality rates in all countries studied (nine to date)
other than Guam and the other isolated Mariana
Islands. It has been hypothesized that a fixed
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spontaneous mutation rate in conjunction with
one overall average "penetrance" results in a
consistent annual amyotrophic lateral sclerosis
mortality rate for these large populations. The
isolation and small population of Guam, at a
time when the disease was introduced (about
1700) there

y
plus "genetic drift" or some se-

lective survival factor is believed to account
for the extremely high incidence on this is-
land at present

.

Further epidemiologic and genetic studies
of amyotrophic lateral sclerosis are planned
in Guam and on Saipan. In the latter area,
comparisons of prevalence among the Chamorros
and Carolinians are contemplated. Among the
Chamorros J intensive surveys are planned to de-
termine the age and sex distribution as accu^
rately as possible. Therapeutic studies on
Guam have provided negative results; further
tests will be made as new compounds are devel-
oped or offered for test

.

A study of the incidence of congenital
anomalies among the Chamorros is now under way
on Guam. Several unusual finger and ear ano-»
malies were noted among children in U.S. fa-
milies in which amyotrophic lateral sclerosis
trait was observed. It is our impression that
serious congenital anonsalies are prevalent
among the Chamorros; whether this is so, and
if so, is limited to families with the amyo-
trophic lateral sclerosis trait is to be de~

Because of our interest in the amyotrophic
lateral sclerosis problem and the belief that a
metabolic defect, perhaps due to some abnormality
in the upper gastro-intestinal tract predisposed
patients to amyotrophic lateral sclerosis, a
cooperative study with other Clinical Center
personnel was undertaken. Gastric mucosal cy-
tology studies following chymotrypsin lavage
was undertaken; no results to report as yet.

Members of the Branch continue to be ac-
tive in other collaborative projects. One of
these is a study with the National Research
Council and the Veterans Administration on the
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natural history of multiple sclerosis. Our
particular interest is that of the relation-
ship of geography and climate to the prog-
nosis of multiple sclerosis. A follow-up of
army personnel who developed retrobulbar
neuritis during World War II may reveal
whether patients with early multiple sclerosis
can be expected to have fewer exacerbations
if they reside in a warm or southern climate.

This Branch continues with other acti-
vities in multiple sclerosis epidemiologic
research. At the request of personnel of the
University of Tokyo, who are receiving aid
from the National Multiple Sclerosis, the
feasibility of studies by Japanese scientists
on the geographic distribution of multiple
sclerosis in Japan is to be explored. The
Branch Chief continues as a member of the
Advisory Boiards of the National Multiple
Sclerosis Society and the Canadian Multiple
Sclerosis Society.

The Branch maintains its interest but
has little else to offer in the study by Dr.
Carl Witkop, NIDR, among the "Wesorts" of
Maryland.
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INST-ITUTE OR DIVISION Li^BORATORY, BRANCH, OR DEPARTMENT

4. NIH. PHS 5.

SECTION OR SERVICE LOCAI'ION (IF OTll 'R. THAN BETHESDA)

6. Cytology of Gastric Mucosa and Oth'T ..tr i^:r. -unan^ ..inyotroohic Lateral
Sclerosis Patients
PROJECT TITLE

7. Glen A. Drager. M.D.
[

PRINCIPAL INVESTlGr^TOR

^. Leonard T. Kurland, M.D,, Dr. Katherine Herrold, Dr, Albert W. Hilberr,

Mr. Pasco Del Vecchio
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PiiRALLELS RhlCbr.r.Gh .JOtiE

ELSEl-i/HERE IN THE PUBLIC HEALTH SERVICE (WTHOUT lNTbR(:H.J\iG-H. OF PER-

SONNEL, Facilities or fonds), identify such RESEiiRCH: (by serial

wo. (s) if within nih).

10. project description

A. Objectives :

1. To determine if any abnormality exists in the gastric mucosal
cells of patients with amyotroohic lateral sclerosis.

2. To evaluate magnesium serum levels among patients -'ith amy :>-

trophic lateral sclerosis.

B. Methods Employed ; Gastric cells are stained by a modification of
Pananicolaou following removal by gastric washing with chyino-

trypsin lavage technique,

C. Patient Material : Six patients at the Clinical Center, NINDB are
expected to be studied. (N-2-901)
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SERIAL NUMBER

10. PROJECT DESCRIPTION (CONTINUED)

D. Ma.ior Findings ; None yet reported.

E. Sipnificance to the Program of the Institute : There is some question
as to whether the hypothetical londerlying metabolic defect is due to

some gastric abnormality. This gastric washing technique had been
tried on eight patients at the Mayo Clinic by one of the investigators
(Dr. Kurland). No truly abnormal cells were noted. That study had

to be discontinued when Dr. Kurland was transferred to the N.I.H.

It had not been possible to determine whether the cells' studied in

these cases had not been properly collected and stained or whether
there was some unkrmArn factor resnonsihle" for r^^H deterioration

of the cells. A muscle biopsy is taken from each of the patients

also.

F. Proposed Course of Pro.iect ; If cells are normal with technique
used here, project will be discontinued; if cells are abnormal,
gastric biopsies and other studies will begin to determine basis

for the abnormality.
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None

17. LIST HONORS MD AWARDS TO PERSOriKEL RELATING TO THIS PROJECT DURING
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6. Study of Natural History of Multiple Sclerosis
PROJECT TITLE

7

.

Benedict Nagler. M,D. (Chief. Neurology Diy. . Dept. of Medicine & Surgery, VA

PRINCIPAL INViiSTIGATOR

8. OTHER INVESTIGATORS: Dr. Gilbert W. Beebe, Statistician, NRC

Dr. J. F. Kurtzke, Chief, Neurology Service~ VA Hospital, Coatesville, Penna.
Dr. L. T, Kurland, Chief, Epidemiology Branch, NINDB

9. IF THIS PROJECT RiiSEMBLES, COMPLeMNTS, OR PARALLELS RESEARCH DONE ELSEii/HERE

IN THE PHS (WITHOUT INTERCH^GE OF PERSONNEL, FACILITIES OR FUNDS), IDENTIFY

SUCH RESEARCH

10. PROJECT DESCRIPTION

Objectives : In the absence of specific treatment, many patients with
Multiple Sclerosis have been advised to migrate to areas of milder
climate. The specific questions to be asked are:

A. For men with retrobulbar neuritis or optic neuritis only, is the
likelihood of progression to Multiple Sclerosis associated with
geography or climate?

B. For men with valid early diagnoses of Multiple Sclerosis, what is

the prognostic significance of a wide variety of factors present
at the time of onset, and of residence subsequent to onset?

C. Are there characteristics of background and of pre-service environ-
ment, or of military service, which are associated with significant
increase in the likelihood that Multiple Sfclerosis will be diagnosed

during the period covered by World War II and two years thereafter
(the statutory period of grace for service connection)?





ORP-la

Methods Employed

1. Selection of cases and controls

a. It is proposed to screen admissions to VA Hospitals for
retrobulbar neuritis and optic neuritis in the Army for
the period 1942-1951, in the Navy for the period 1946-

1951, and in the VA for the period 1949-1952, and to
select from among them all men whose recorded findings
meet the study criteria for retrobulbar neuritis of
unspecified etiology. That is, cases in which there
is a history of syphilis, other confirmed central
nervous system disease, intoxication from methyl alco-
hol, thalliimi, carbon monoxide, arsenic or hydrocarbon
solvents, will not be eligible for study here. In
addition, review of the eligibility of the case will
be made independently of any knowledge of either resi-
dence or subsequent medical history,

b. All cases of multiple sclerosis diagnosed during World
War II among service personnel and in veterans for the
two years after discharge from the service at the end
of World War II.

c. A roster of "controls" consisting of a Service personnel
selected by appropriate sampling techniques.

Significance to the Program of the Institute

We would hope to clarify an important practical question, i.e., the
effect of geographic latitude or climate on the prognosis of multiple
sclerosis. In addition, if significant variations in incidence are
found to be associated with some geographic factor and if individuals
from low prevalence areas were found to develop multiple sclerosis
within a limited period of "exposure" in high prevalence areas, it

might be possible to establish an approximate "incubation period" for
this condition.

Proposed Course of Pro.ject

Study expected to require two years to complete.
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17, LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
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PROJECT TITLE
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None

10. PROJECT DESCRIPTION

'' ""r^ectives: Jr. jeacon h'^i f - ii:.Drf^sp.ion that .iiultinle sclerosis
was ir!"]^r or-^val'^nt in tris community of 4200 persons. He had
personally seen seven natienlfrs suspected of having multiple scler-
osis last year. In his preliminary review, 1? patients were
described. On follow-up in August 1956, only 12 patients were
found to be residing in Duxbury, Others were not permanent
residents in this area, had moved or died. Eleven patients were
.examined. Multiple sclerosis was considered as the diagnosis
in five cases; three were considered as "possible" multiple
.sclerosis and the remaining three were thought to have hereditary
'ataxias, A brother of one of the latter died of multiple sclerosis,
however.

B, Significance to the Program of the Institute ; The prevalence rate
for multiple sclerosis, based on diagnosed cases, in this small
community is very high but does not differ by a statistically
significant amount from that reported for Boston. No pattern by
time or place of onset of cases wag noted in the commimity. How-
ever, it is conceivable that the reported rate in the Boston area
is appreciably lower than the "true" rate in the area.
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C. Pronosed Course of Pro.ject : A review of the cases in six to twelve
months is contemDlated.
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FOR THIS PROJECT IN FY 1957= IF COOPERATING UNIT IS WITHIN NIH

INDICATE SERIAL NO(S):

None
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16. LIST PUBLICATIONS OTUiR THaN ABSTRACTS FROM THIS PROJECT DURING
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None

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR I956:

None
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OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO. (S) IF WITHIN NIH)

.

10. PROJECT DESCRIPTION:

A„ Gb.iectives : To obtain through collaboration with the Epidemiology
Branch, NINDB (1) appropriate statistical data for selected neuro-
logic, myopathic and ophthalmologic disorders; (2) to conduct

appropriate epidemiologic and genetic investigations to explain
the absence of undue concentration of cases in the community.

B. Method and Patient Material : (1) All local sources of medical
information to be surveyed as follows: Practicing physicians to
be queried regarding patients observed or treated over the previous
five years for each of several groups of diagnoses. Medical
student surveyors to assist in record abstracting at the request
of each physician,

(2) For the previous ten years, abstracts for the selected diag-

noses obtained from: Record systems in all local (and state mental

or epileptic hospitals), clinics, nursing homes and departments of

public health (medical care and mortality)

.

(3) Arrangements through the private physicians or the clinics to

examine selected patients for classification.
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(U) Statistical analysis for diagnostic groups to provide data on
incidence, prevalence, mortality and life expectancy by appropriate
population characteristics would be carried out.

(5) These data obtained from this survey and similar ones will be
made available to the NINDB coordinating center for the comparative
statistical study. The following groups of clinical diagnoses will
be considered:

a. Severe congenital anomalies — including myelodysplasias, ence-
phalodysplasia, mongolism and congenital hydrocephalus,

b. Other nervous sjT-steiii conditions — brain and suinal cord tumors,
convulsive disorders, chorea, cerebral palsy. Parkinsonism,
multiple sclerosis, lateral sclerosis, subacute combined dege-
neration of the cord, cerebroretinal degeneration, hepato-
lenticular degeneration, epiloia, the encephalitides, optic
and retrobulbar neuritis, cerebellar degenerations and ataxias,
tic douloureux,

c. Various musctilar and neurom.uscular disorders such as the myo-
tonias, dystrophies, atrophies and m^/^asthenia gravis.

d. Selected e;re disorders — such as tujnors, glaucoma and cataract.
The statistics on vascular disorders affecting the central
nervous system and a few other groups are expected to be derived
principally from mortality data.

C. Ka.ior Findings: None to report

D. Significance to the Program of the Institute; To provide basic statistical
data v/hich are needed in the field of neurolofrj!- and ophthalmology. Evalua-
tion of such data may result in further epidemiologic investigations to
explain the absence of, or unusual concentrations, of cases viiich in turn
should provide the basis for definitive laborator^T- or clinical research.
Ststisticsl data are also needed in planning for the best utilization and
future needs of research and medical care facilities.

E. Proposed Course: Tl-ie project will get under ^iray during November 1956 and
should continue through June 1958.
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National Multiple Sclerosis Society providing funds to Medical College

of South Carolina until February or March of 1957.
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6. Amyotrophic Lateral Sclerosis, Other Neurological Disorders and

Congenital Anomalies in the Mariana Islands
PROJECT TITLE

7. Samuel J. L. Pieper, Jr., Sr. Asst. Surgeon, Epidemiology Branch, NINDB
PRINCIPAL INVESTIGATOR

S. Leonard T. Kurland, M.D., Lorenzo L, G. Iriarte, Govt, of Guam, Dept. of

Medical Services
OTHER INVESTIGATORS

). IF TFIIS PROJECT RESEiffiLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE

ELSEVfflJiRE IN THE PUBLIC HEiiTH SERVICE (WITHOUT INTERCHANGE OF PER-

SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL

NO. (S) IF WITHIN NIH),

None

LO. PROJECT DESCRIPTION

A. O^-iiectives

1. To bring to completion, if possible, the various epidemiologic,

therapeutic, genetic, and clinical studies of amyotrophic

lateral sclerosis begun in 1953 and 1954 and

2. To determine the frequency and distribution of post-encephalitic

Parkinsonism, other neurological diseases and congenital anomalies

among the populations of the Mariana Islands.

3. Pregnancy in relation to amyotrophic lateral sclerosis. See

reference #2, under Item 16.

4. To test a number of suggested therapies
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SERIAL NIMBSR"

10. PROJECT DESCRIPTION (CONTINUED)

B. Kethods Employed; (ALS) House to house surveys will be conducted
in an attempt to obtain more accurate statistical data (particularly
are and sex distribution) in soecified villages in Guam and Saipan.
J'' view of inconclusive results obtained in an earlier study of
genetic and environmental factors in comparison of controls and
patients

J,
f^jrther study and comparisons of Chamorros and Carolinians

on Saipan are planned. Matters which we thought were satisfactorily
answered, although of no significance' in amyotrophic lateral
sclerosis, will be excluded. Other factors such as toxic fish,
diet, and fairdly history T\d.ll be more thoroughly studie^. A follow-
up of Japanese B encephalites cases previously studied by Professor
W, McD. Hammon of the University of Pittsburgh is contemplated biit

final plans will be m.ade after a pilot study of surviving cases.

Other neiirological and myopathic disorders and congenital anomalies
will be looked for in the course of the house to house surveys.

C. Ma jor Findin gs : See last year's report. No successful therapj'-.

D. Significance to the program of the Institute : See last year's
reoort.

E. Proposed Course of this Pro.ject : It is hoped that this will be
the final phase of this series of investigations of amyotrophic
lateral sclerosis on Guam and other Mariana Islands. We shall
attempt to determine whether congenital anomalies are more preva-
lent among offspring of potential amyotrophic lateral sclerosis
patient s

.
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U.S. Navy Bureau of Medicine and Surgery, Government of Guam,
Deoartraent of Medical Services,
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16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YS.^R I956:

(1) Kurlandj LoT.: Investigations of Geographic Distribution of
Multiple Sclerosis and Amyotrophic Lateral Sclerosis:
Etiolofdc Imnlications, (In French) Acta Neurol. Psychiat.
Belg. 56:2S7-301, 1956.

(2) Huston, J, WilsoHj Lingenfelder, John, Mulder, Donald VJ., and
Kurland, L.T,: Pregnancy Complicated by Amvotroohic Lateral
Sclerosis. American Journal of Obstetrics and Gynecology 72(1):
93-99 (July 1956)

(3) Kurland, L.T., and Mulder, D.W.,: . La distribuci6n geogrAfica
de la "esclerosis en placas" y de la esclerosis lateral amio-
trAfica, con referenda especial a la poblaci6n chamorra, en

parte espanola, de las Islas Marianas. Revista Espanola de
Oto-Neuro-Oftalraologia y Neurocirurgia , 83-84:127-137, 1956.

(4) Kurland, L.T., Mulder, D.W., Sayre, G.P., Lambert, E., Hutson, W.,
Iriarte, L.L.G., and Imus, H.A.: Amyotroohic Lateral Sclerosis
in the Mariana Islands, A.M. A., Archives of Neurology and
Psychiatry, 75:435-441, (April) 1956

(5) Kurland, L.T.: EDidemiologic Investigations of Amyotronhic
Lateral Sclerosis. 3. Genetic Interpretation of Incidence
and Geographic Distribution, Proceedings, Staff meetings of
Mayo Clinic (To be Published)

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR I956:
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6. MultiDle Sclerosis and a few selected neurological diseases: 1. A
preliminary study of various communities in Japan as to their suitability
for future surveys
PROJECT TITLE

7. Yoshigoro Kuroiwa, M.Do. or Shigeo Okinaka. M.D.. Ph.D,
PRINCIPAL INVESTIGATOR

8. Hirotsugu Shiraki, MoD„. Leonard To Kurland. M.Do (consultant)
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
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.
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10. PROJECT DESCRIPTION:

Ao Objectives. : To determine through an exoloratory study whether further
investigations of the prevalence of multiple sclerosis in Japan can be
undertaken. A number of Japanese n europsychiatrists have stated that
multiple sclerosis is rare in Japan, although some American neurolo-
gists have described cases in Japanese.

B. . Methods Employed : In this exploratory study, various communities
will be visited to determine the feasibility of conducting the
necessary surveys, the availability of neurologically trained or
oriented physicians, the type of medical facilities, the presence
of diagnostic classification of hospital and clinic records, the
anticipated response for the desired information. from the members
of the medical society and public health officials to such a study.

C. Major Findings ; None — so far.

D. Significance to the Program of the Institute ; If the surveys are
undertaken, the data on frequency and geographic distribution could
be compared with that in the U.S. It would be of interest to
determine whether some racial difference exists and whether the
frequency of multiple sclerosis is lowest in southern Japan,
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14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGA^JIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH
INDICATE SERIAL NO(S):

National Miiltiole Sclerosis Society is providing funds for
Japanese physicians to carry out preliminary study.
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16. LIST PUBLICATIONS O^fHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR I956:

None to date

17. LIST HONORS AND AlifARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDiiR YEAR I956:

None
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2. NINDB, PHS 3. Epidemiology
INSTITUTE OR DIVISION LABORATORY, BRi^NCH, OR DEPARTMENT

4, NIH, PHS 5,

SECTION OR SisRVICE LOCATION (IF OTHER THAN BETHESDA)

6. Glaucoma Statistics for a Small Urban Commimity; A Pilot Study.
PROJECT TITLE

7. Leonard T„ Kurland. M.D.
PRINCIPAL, INVESTIGATOR

8. Dr. Robert Taub, Clirlical Assistant in Oohthalmology - Northwestern
University & Attending Ophthalmologist, Columbus & Children's
Memorial Hospital
OTHER INVESTIGATORS

9. IF THIS PROJECT RESElffiLES, COMPLEl^lENTS, OR PARiiLLELS. RESEARCH DONE'

ELSEVVHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-

SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIaL

NO. (3) IF WITHIN NIH).

Bureau of State Services, Chronic Disease Program is planning to
conduct glaucoma case finding surveys in the population.

10. PROJECT DESCRIPTION

A. Objectives : To determine the frequency of glaucoma by age and
sex in the resident population of Rochester, Minnesota and to
compare these rates with published reports for other populations.

Bo Method and Patient Material : All diagnosed in Mayo Clinic
records on previous ten years for resident population were
abstracted. Latest residence and status of patients was
determined. Prevalence rates determined on basis of living
patients in the city.

C. Ma.ior Findings :

1. Chronic simple glaucoma more prevalent in females.
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10. PROJ-iCT DjiSCRlPTlON (CONTINUED)

G* Major Findings (Cont'd) :

2. Rate negligible below age 40 years; rises rapidly and con-
sistently with age, so that by age 85 almost yfo of the
population in this group have diagnosed glaucoma.

3. On the basis of case finding surveys in other areas, it is

estimated that only half the existing cases of glaucoma in

Rochester, Minn, have been diagnosed and are under treatment.

D. Significance to the Program of the Institute : The need for
improved and sim^^lified case finding methods to diagnose the
estimated hundreds of thousands of undetected glaucoma cases

in our population is emphasized. The project demonstrates the
limited value of recorded data on glaucoma in usual medical
sources of information. No evidence is presented for any
particular population selectivity other than a slight dif-
ference in the rates by sex,

E. Proposed Course of Project : This pilot study is completed.
The data will be used for comparison with similar studies
which are contemnlated.
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Mayo Clinic, Rochester, Minnesota.
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16. LIST PUBIlCrtTIONS OTllCR 'lPu.N ,->B3TR>iCTS FRUK THIS PROJECT DLiRIWG

CiJ.";ND.Ji YirJl 1956:

The Prenuency of Glaucoma in a Small Urban Jommur.ity by Leonard T.

Kurland and R. G. Taub . /imerican Journal of Ophthalmology (,in

press)

.
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2. NINDB 3. .Spidemiology
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTJyiENT

4. NIH, PHS 5.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6, The Frequency of Selected Neurologic and Myopathic Disorders in a Small
Urban Community

PROJECT TITLE

7. Leonard T. Kurland. M.D.. NINDB
^PRITJCIPAL INVESTIGATOR

ft . Josenh Berkson, M.D.. I'-Tayo Clinic. Rochester. ''Innfisota

OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RtSiLARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (Ia/ITHOUT INTERCHiUMGE OF PER-
SONNEL, Facilities or funds), identify such research: ^by seri^jl

NO. (S) IF within NIH).

None

10. PROJECT DESCRIPTION

A. Objectives : This project has been under way for two years. (See
last year's report). Data are now being analyzed and renorts on
individual studies are appearing. \

B„ Proposed Course of Project . Data for numerous neurological
disorders,, are still to be analyzed. The project is expected
to 'require one additional year.
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None
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16. LIST PUBLICATIONS OTRtR THAN ABSTRACTS FROM THIS PROJECT DURING
CiiLENDAR YEAR 1956:

(1) Furland, L.T,: Cerebral Palsy Epidemiology Studies. 1. Aims,

Definitions, Available Statistics, and Recommended Procedures
(Presented at the American Academy of Cerebral Palsy ll/lf^/56)

To be published.

(2) Kurland, L.T.: The Incidence of Intracranial and Intras-iinal

Neoplasms in a Sm.all Urban Commimity (In preparation)

(3) Kurland, L.T.: Epilepsy in a Small Urban Community. (in

preparation)

.

(4) Kurland, L.T. and Berkson, J.: Selected Neurologic and Myopathic
Disorders in a Small Urban Commimity., (In preparation).

17. LIST HONORS AND AWARDS TO PERSONNEL RSLuTBiG TO THIS PROJECT DURING
CAI.ENDAR YEiiR I956:

None
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6. Congenital Anomalies in Motor System Disease
PROJECT TITLE

7. Leonard T. Kurland. M.D.
PRINCIPAL INVESTIGATOR

S. Ntinos Myrianthopoulos. Ph.D,
OTHER IIWESTIGhTORS

9. IF THIS PROJECT RESEMLES , COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSE'.VHERE Il\i THE PUBLIC HE^iLTH SERVICE (VOTHOUT INTERCHANGE OF PER-
SON]\:eL, F/iCILITIES OR FUNDS), IDruNTlFY SUCH RESEARCH: (BY SERIAL
NO. (S) IF .VITHIN NIH).

None

10. PROJECT DESCRIPTION

A. Ob.jectives ; To determine if certain hand, ear and other skeletal
deformities in individuals in families xvith a hereditary amyotrophic
lateral sclerosis have any relationship to the amyotroohic lateral
sclerosis itself.

B. Methods Employed : Pedigrees of two families in which both amyotroohic
lateral sclerosis and the congenital anomalies have been observed are

being comoleted. Exainlnations, ohotographs and Xrays of affected
individuals have also been completed.

C

.

Ma.ior Findings : In each family, two first cousins have similar ear
deformity (oartial to near complete absence of left ears and external

' auditory meatus. In same family, there are three second cousins of
the above with a deformity of the second and third fingers of both
hands with shortened and deformed phalanges. Rate of bone growth
also apoears abnormal on the basis of delayed aopearance of wrist
ossification centers in the affected twin of a dizygotic pair.
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10. PROJECT UESCttlPTION (.CONTINUED

D. Significance of the Program to the Institute : Similar congenital
deformities have been described in relation to hereditary ataxia

. families. Thfese findings suggest some genetic relationship of
the aravotrophic lateral sclerosis and the hereditary ataxias.
Whether this study will shed some light on the mechanism of certain
congenital anomalies remains to be seen.

E. Proposed Course of Study : These findings are responsible for our
attemnt to comnare the prevalence of such anomalies among the
ChamorroF! and Carolinians of the Marianas.
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16. LIST PUBLICATIONS OTHER IHM ABSTRACTS FROM THIS PROJECT DURING
CALENDS YEAR I956:

One article being readied for publication in near future

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR I956:

None
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PROJECT TITLE

7. Leonard T. Kurland. M. P.. Dr. P.H.
PRINCIPAL INVESTIGATOR

8. OTHER INVESTIGATORS: Jose Torres, NINDB
Lorenzo L.G. Iriarte, M.P.H,, Dept. of Medical

Services, Govt, of Guam

9. IF THIS PROJECT RESEI^'IBLES , COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PHS (WTHOUT INTERCHANGE OF PERSONNEL, FACILITIES
OR FUNDS), IDENTIFY SUCH RiiSinRCH

None

10. PROJECT DESCRIPTION

A. Ob.iectives ; To determine whether ALS continued to be highly-
prevalent in Chamorros (natives of Guam and other Mariana Islands)
who had migrated from their native environment to California.

B. Methods ; Attempt to develop roster of all Guamanians living in
California through local Guamanian association and contacts.
Interview and observation of all adults. Examination of persons
suspected of having neurological diseases. Location of other
cases among Guamanians in the continental U.S. through U.S. Navy
and VA facilities.

C. Ma.ior findings ; 165 adult Guamanians were located and inter-
viewed in California. Among these, two were found to have ALS

(1.2^). The rate among adults on Guam — about 1%, (Rate in
Caucasian U.S. population about 1 per 10,000), In addition, we
learned of two brothers who left Guam in 1885 and developed ALS

about 25 years later in San Francisco. Information was obtained
on three ALS deaths in service personnel and one Guamanian woman
who had lived in California for several years, among the small
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10. PROJECT DulSCRIPTlON (Cont'd)

C. Ma.ior finding^s (Cont'd)

(but indefinite) number of Guamanians who migrated to U.S. up to

1950. No. "second generation" Guamanian adults were located in

the California study.

D. Significance : Further evidence that the underlying etiologic
factor responsible for the high incidence of ALS on Guam, may
be genetic and not environmental.
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16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEiVR I956:

Kurland, L.T,; Torres, Jose & Iriarte, L.: Amyotrophic Lateral I

Sclerosis among Guamanians in California (To be published)

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR TEAR I956:
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During the period described by this report we have studied 201 patients
on the wards. The aver'ige time in hospital was five weeks. In the Out-
patient Department l6l patients were examined in a total of 259 scheduled
visits. In the operating room we completed 261 procedures, Of these 39
included extensive electrical explorations of the cortex and subcortical
structures. While 2k operations were performed for cerebral neoplasia.
This clinical material, supported by laboratory work, provided the basis
for 17 reports which were prepared for publication.

The majority of patients studied were epileptics* On the wards a

new system of patient-observation has been established. This is designed
primarily for observation of spontaneous seizures. As in the past, ward
observation of spontaneous attacks has again provided useful information.
It seems clear that temporal lobe seizures are characterized by a peculiar
sequence of movementSe These begin in face and jaws and continue with
posturing of the extremities. Often, the first movements occur on the
same side as the origin within the temporal lobe,.

The most frequent warning of these attacks is epigastric , This aura
is always accompanied by 'autonomic changes such as flushing, pallor,
sweating, tachycardia and respiratory arrest. Gastric motility may be
altered, as well. Since the patients relate this epigastric sensation
to fear, we are trying to duplicate it by adrenalin injection.

The behavior of these patients is bizarre during some attacks and
abnormal between all attacks « The ictal behavior can be changed by verbal
stimuli when the focal origin is in the dominant hemisphere.. The inter-
ictal behavior is characterized by mood fluctuation, perseveration of
ideas, abnormal speech and unusual interpretations of present experience.
Occasionally it is punctuated by aggression and violence. It is quite
similar to that which Bleuler described as paranoid schizophrenia. It
differs from his descriptions in the absence of systematized delusional
patterns.

The ictal behavior (in temporal lobe seizures) has been viewed as

a fractionation of consciousness. We regard it from this viewpoint, and
in order to broaden oiu:* perspective we have studied alterations of con-
sciousness in tiimours of the brain stem, narcolepsy, cataplexy, cehtren-
cephalic seizures and hypoglycemia. In one case of brain stem tumour,
progressive alteration of consciousness seemed to be related to rostral
progression of the neoplasm. Intracranial pressure was normal during
this dampening of consciousness. In cataplexy the patient remains mute
and immobile but he can understand speech and calculation is uninpaired.
The hypoglycemic state began with euphoria and flight of ideas and ended
in coma.
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Fluid and electrolyte problems after hypophysectomy have been studied.
These studies have stimulated a further consideration of such factors in
cases with focal cerebral lesions.

Intractable pain, paresthesias and phantom limb sensations have been
observed as well. One case of intractable abdominal pain which did not
resolve after chordotomy and root section has responded satisfactorily to

section of the dorsal cord. Some cases of head pain have found relief
after occipital nerve section. The phantom limb sensation has been viewed
as a disturbance of body image mechanisms. With this perspective, our

artist has reconstructed the phantom from patient descriptions and followed
their modifications after section of peripheral nerve and spinothalamic
tracts.

Some aspects of cerebral palsy have been noted, and various neiiro-

logical and psychological information has been obtained from these cases.
One case of craniopagus has been studied. After ward observation, it
was examined in the operating room.

In the operating room we have explored frontal, temporal, occipital
and parietal cortices by electrical stimulation. Temporal cortex seems

to contain sensory representations and the periamygdaloid region contains
motor representations for face and jaws. Hypothermia seems to reduce
cortical response to electrical stimulation and reduction in temperature
also effects brain volume, colour, consistency and intracranial blood
pressure. Low temperatures reduce the gross volume of arteriovenous
malformations but have little effect on brain pressure related to other
neoplasms.

There have been some technical developments in the operating room.
Dr. Van Buren has devised a method for insulating instruments against
spread of electrocautery discharge. Miss Lewis and Mr. Debroske have
designed an operating table which supports two infants simultaneously.
Miss Lewis has also designed drapes for this table. She has studied
effects of zepharin on the brain as well as the use of detergents in
neurosurgery. We have modified power=driven instriunents and Mr. Debroske
is developing a new instrument driven by sound impulses. In addition,
we have designed a method for cold coagulation and tested this on small
animals. Finally, we have planned a new operating suite with original
designs for patient care and scientific observation.

In the laboratory. Dr. Li has studied the response of motor neurones
and denervated muscle to micro-stimulation. He also is investigating
the latency in response which occurs after stimulation of the amygdala.
He has designed a method for remote stimulation of implanted electrodes
and a series of electrical stimulations for the human operating room.
Dr. Van Buren continues his observations on the visual pathway in monkeys
and chimpanzees. These studies support clinical observations of the
effects of temporal lobectomy on the visual fields. Dr. Klatzo is

analyzing histochemical changes in epileptogenic lesions. With Doctors
Laskowski and Piraux, he is studying experimental epilepsy in certain
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mice. He is also producing epileptogenic lesions by direct application of

low temperatures. In addition, he and his colleagues are analyzing ef-

fects of air exposure on brain substance.

Dr. Hall is studying the changes in respiration and blood volume which
occur in hypothermic states. He has begun an extensive study of respiratory
changes after cerebral lesions.

Dr. Frost has continued his interview-observation of patients with
temporal lobe seizures.

Dr. Dekaban is studying the developmental anatomy of congenital
cerebral lesions. He is collecting a large series of such specimens.

In the laboratory of primate neurology we have studied the effects

of low temperature on epileptic discharges in the limbic system and on
the electrical activity of the frontal and central cortex. Likewise
the effect of direct application of low temperatures on frontal cortex
has been noted. Epileptogenic lesions have been created in the temporal
lobes of two chimpanzees and in the central cortex of another. We have
recorded firing from the tenporal scalp of two animals and observed
clinical seizures in all. The effects of bilateral tenporal lobectomy
have been observed in three chimpanzees. Also, we have watched the

effect of isolation and lysergic acid on normal and abnormal chimpanzees.
Apparently these conditions do not effect chinpanzees after biterrgDoral

lobectomy. They cause striking effects in normal chimpanzees. Miss
Lewis continues her study of hierarchy and group activity in the chimpanzee
colony. She is now studying their vocalization patterns as well. She has

begun a study of primate fingerprint patterns, (In this connection it is

interesting that Professor Purkinje was the first European and perhaps the

first person to make a formal report on the significance of digital pat-
terns.) Dr. Hall is collecting blood specimens from the chimpanzees in

order to study their hematology in health and disease. We are collecting
gross anatomical specimens as they become available.
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10. PROJECT DESCRIPTION

Objective: Since the visual field changes following temporal iDbectomy

have been carefully observed in another study of this series , it has

been thought of interest to study the geniculate representation of

this visual field change. As far as the author is aware, no previous

studies of the geniculate body following temporal lobectomy in man
have been carried out.

Method Employed : The geniculate bodies are serially sectioned and

stained with cresyl violet, Heidenheim and neurofibral methods. The

cresyl violet slides are photographed at 35 y^ magnification. The

degenerative areas can be mapped on these prints. Tracings are made
of these prints, and the cell population is indicated by varying the

density of stippling on these tracings. These diagrams can then be

reduced very considerably in size to permit publication and still

leave clearly an indication of the cell population in all layers.

Patient Material ; (N-12-520)

No. Average Stay - days

Admissions: Adult Male 3

Adult Female 3
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PROJECT DESCRIPTION (Continued)

Ma.lor Findings ; The human material to date consists of two cases with
temporal lobectoray, one case with damage to the optic radiation passing
to the superior lip of the calcarine fissiire with visual fields, one case
in which infarction of the posterior cerebral artery had affected only
the lower anterior portions of the calcarine cortex, one case with ampu-
tation of the posterior occipital lobe with visual fields and two cases
of pregeniculate lesions both with visual fields.

Reconstructions have been completed in the two cases of temporal lobect-
omy and the single case of damage to the radiation passing to the superior
calcarine lip. Damage to the temporal portion of the optic radiation was
found to lie in the posterior two-thirds of the geniculate body and in
that portion of the geniculate body which lies lateral to its apex. The
degeneration was seen to extend through all layers but not into the
magno-cellular portion. The degeneration, unfortunately, was not clear
cut in these cases and is somewhat difficult to trace.

The case of the upper parietal lesion (an inferior homonomous quadrant-
anopia by visual field) degeneration and gliosis is seen in the middle
third of the geniculate body but on that portion iiEdial to the apex of
the geniculate body. These three cases therefore indicate a rough a-eal

distribution of the radiation within the geniculate body. The fact that
the apex of the geniculate body is degenerated in lesions which do not

affect macular vision clinically suggest that this portion does not con-

tain macular representation. This contradicts the diagrams of Polyak.

The remaining human material has not been completed. However, in the

case of a mid-chiasmatic pregeniculate lesion of long duration, it was
interesting to note that as qjposed to the radiation lesions, the degener-
ation in the lateral geniculate body is laminar in character similar to
that from enucleation of an eye. However, since the crossing fibers on
each side are destroyed the lesion in the two geniculate bodies is quite
symmetrical. Unfortunately, only a small portion of the geniculate bodies
in this case is available for examination, so a complete reconstruction
cannot be made.

Preliminary examination of the geniculate bodies of a severe lesion of

the optic pathways at the level of the chiasm some 70 days prior to
death showed no striking degeneration. This is as opposed to the retinae
in which degeneration was far advanced.

Significance to Neurological Research; This study is intended as a
further approach to clinical anatomical correlation of visual function
in man.

Proposed course of project; Collection of human anatomical material will
continue as it presents. The brain of one chimpanzee in which bilateral
temporal lobectomy had been carried out is presently available for study,

and reconstructions will be made from these geniculate bodies. Since
the macula representation in the calcarine cortex is supposed to lie at

the posterior extremity of the occipital lobe the case in which a posterior
occipital lobectomy was carried out some three months prior to death
this may possibly give" evidence as to the macular representation in the
lateral geniculate body. Understanding of this representation would ob-
viously be of great interest.
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10. PROJECT DESCRIPTION

Ob.iectives ; At the present time there is no adequate explanation

of the cause or mechanism of production of involuntary movements.

It is hoped by careful correlation of clinical findings, recording

of the electrical activity of deeper structures at operation and

study of the anatomical material may provide new information on

this subject.

In order that recordings can be made from the basal ganglia and
coagulation carried out here if indicated, a stereotaxic instrument

is needed to guide the electrode. Since the available designs
seemed inadequate in some respects, development of a new instrument

has been undertaken.

Method Employed: 1. Clinical observation,
2. Photographic techniques,

3. Analysis by illustration of movement phases.
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Patient Material : (N-7-509) 1^ Average Stay - days

Admissions: Adult Male 3 5^.71
Adult Female 1 38.33
Children Male 1 Outpatient: Number of

Children Female 1 patients:

Number of visits

:

Ma.ior Findings : After consultation in New York and Philadelphia where

stereotaxic instruments for human use are presently employed, it became
apparent that the present designs had several disadvantages. It was
decided that a satisfactory stereotaxic instrument should imbody the
following characteristics: (l) It should use rectolinear coordinates,
to permit use of a standard brain atlas such as that per Spiegel
and Wycis (2) the instrument must be zeroed by x-ray control and moved
in relation to fixed points in the brain itself since bony landmarks
are unreliable (3) it must permit electrode insertion at any angle in

order to reduce to a minimum the length of the needle track and possible

damage to vital structures (4) any point in the thalamus or basal
ganglia should be reached through a single burr hole without having to
recalculate angles of electrode insertion or do any more than move the

three rectolinear coordinates of the 'electrode carrier (5) it must be

possible to place and replace the instrument upon the skull in precisely
reproducible positions so that it is not necessary to repeat the vent-

ricular visualization with each placement of the instrument.

By the use of what is apparently a new principle in electrode carrier

design, all the above requirements seem theoretically to have been
met. In the past year, the design has been completed, the final plans

finished for construction of the instrument which is presently taking
place.

Significance to Neurological Research : Diseases which cause involun-
tary movements are not understood and cannot be treated effectively.
These studies will constitute a step toward increased understanding in

this field.

Proposed course of Project : The techniques of observation will be
applied to selected patients and some of these patients will be treated
by interruptions of the pathways which subserve motion. Wherever
possible, we will make an anatomical analyses of the available material
and coj^relate these findings with clinical observations. Likewise,
we will begin correlation of this data with observations made at the
laboratory on experimental animals.

Following completioh of the stereotaxic instr\iinent , it is planned to
test its accuracy upon opaque objects placed within the dried skull and
localized as would be the case in the living patient by x-ray. If

these studies show the apparatus to be reliable it is planned to carry

out ventriculography in cadavers and localize areas in the basal gang-

lia and brain stem which will be marked by dye. When the brain is cut,

it will be possible to estimate the localization error of the instrument

and determine whether it is reliable enough for patient use.
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10. PROJECT DESCRIPTION

Objectives: This study is directed toward the definition of the
precise course of the visual fibers in the temporal lobe. The
precise relationship between the fibers of the visual radiation
passing anteriorly in the temporal lobe and the retinal areas which
they supply has been previously worked out only in a gross manner
by the use of patients with neoplasms of the temporal lobe.

The availability of patient material in which the temporal lobe
has been removed for epilepsy offered a unique opportunity for the
restudying of the problem in patients where the removal was made
in a relatively quantitative fashion and in which the effects of

inactivation by compression, as may be found about a cerebral tumor,

could be eliminated.

Method Employed : Both prior and following operation the visual
fields were examined both on the perimeter and on the tangent screen
with a variety of test objects. Particular attention was paid to
the visual field defect. In each case this density was determined
by the use of a test object as required up to 10 inches in diameter.
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The relationship of the quadratic field defect to macular vision was
also carefully tested by the use of small white or small colored
objects. The visual acuity in all cases was carefully tested. Every
opportunity has been taken to re-examine patients at a considerable
period following temporal lobectomy'' to rule out changes due to post-
operative swelling which might appear in examinations made within the
first month following operation.

Patient lyiaterial: (N-1-503)

No„ Average Stay -- davs
Admissions

:

Adult Male 15 11 oO?

Adult Female 13 6.46
Children Kale 3 17.0
Children Female 1 3

Outpatient

:

Number of patient
Number of visits:

s: 10

10

Ka.jor Findings : The visual fields in 41 cases of temporal lobectomy
for epilepsy have been studied for evidence regarding the fiber arch-
itecture of the anterior portion of the optic radiation. The evidence
suggests that the visual field defects in these cases are the results
of the lesion solely of the optic radiation. Visual field defects
were found (l) not to affect visual acuity (2) not to alter the size

of the blind spot (3) to have sloping inferior margins (4) to pass
over the horizontal meridian (5) to have a density in the defect
roughly porportional to the perpendicular distance from a line parallel-
ing the inferior margin of the defect and passing through the fixation
point (6) to be both congruous and incongruous but if incongruous to
have the larger defect of the visual field in the eye on the side of
the lesion. In terms of the physiological - anatomical correlation,
these findings were explained respectively as follows: (1) One half
of macular vision is sufficient to permit normal visual acuity (2)

alteration of one field of vision does not entail a change in the
visual projection of the remaining intact retina, (3) the fibers from
adjacent retinal elements are spacially separated in the^.optic radiation
(4) the representation of the upper and lower quadrants in the optic
radiation are not separated by macular fibers (5) the macular repre-
sentation lies medial to that of the peripheral retina (6) in the ant-
erior portion of the optic radiation, the representation of the ipsi-
lateral and contralateral retinal halves both extend an equal distance
anteriorly, but the ipsilateral retinal representation lies lateral to
the contralateral retinal representation.

Significance to Neurological Research ; Up to the present time, it has

been assumed in the literature that the homonomous portions of the
retinal representation come to lie together at the level of the genic-
ulate body then pass together throughout the optic radiation. This
study gives evidence that the representation of the homologous retinal
areas are indeed separated in the temporal portion of the optic radiation
and do not come together until the occipital portion of the optic
radiation is reached. Furthermore, the sloping inferior margins of the

visual field defects must indicate that there is spacial separation of

homologous retinal fibers in the optic radiation.
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Proposed course of Pro.iect : The first manuscript, "Architecture of
the Optic Radiation in the Temporal Lobe" by J. M, Van Buren, M. D.
has been prepared but requires further revision before being submitted
for publication in the journal BRAIN

„
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10. PROJECT DESCRIPTION

Objective: The essential interest of this study is centered upon
methods for evaluation of pain with its ultimate goal being a quantitative
evaluation of the pain from which the individual is suffering. Depending
upon the degree to which the primary aim of the study is achieved the fol-
lowing studies can be undertaken: (1) evaluation of the standard surgical
procedures for relief of pain (2) evaluation of standard medical procedures
for relief of pain (3) the surgical approach to pain pathways may be expected
to provide an opportunity for study of surgical lesions of the central ner-
vous system which will be exploited as far as possible as the opportunity
arises.

It is hoped by personality studies by psychometric methods and a study of
the autonomic responses of the patient that some sort of objective evidence
that can be compared from patient to patient can be achieved to help in the
quantitative evaluation of pain. The psychometric methods at the moment
consist in the Rorschach test and the Minneapolis Multiphasic Personality
Inventory. The study of autonomic phenomena is dependent upon the develop-
ment of a Polygraph. This instrument will measure the blood pressure by
an ausculatory method (no arterial puncture) electrocardiogram, the respir-
atory rate and pattern, the skin resistance, the pressure variations from
the plethesmograph, and pressure variations of hollow visi, such as the
bladder or stomach. By the simultaneous recording of these autonomic
responses, insight may be gained as to the nature of the pain response.
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PROJECT DESCRIPTION (Continued)

Pain will be produced by an electrical shocking apparatus. Whether it is

possible to develop this apparatus to a point where pain can be delivered

in easily reproducible amounts remains to be determined.

The study of surgical lesions of the central nervous system undertaken

for pain relief will include sweating tests and cystoraetrograms.

Patient Material ; (N-6-512)
No. Average Stay - days

Admissions: Adult Male 7 44.^3
Adult Female 4 38.50
Children Male
Children Female -

Outpatient : Number of patients : 18

Number of visits: 28

Ma.i or Findings : At the present time psychometric tests are being col-
lected for comparison with the result of repeated interviews and exam-
ination of the patient on the ward for personality evaluation. A pilot
revie^j will be carried out following the accumulation of 10-15 cases to
det&rmine whether modifications should be made in this method or whether
the method should be continued.

In the past year, all the components of the Polygraph have been assembled,
and have been sent to the electrical shop for assembly. It is now estimated
that the polygraph will be available for use on the ward sometime in
November 1956.

Significance to Neurological Research; There is preliminary evidence
that the autonomic responses to pain and other stimuli in patients suffering
pain is enhanced. This will be investigated as the possible basis for
objective assessment of the individual's response to pain.

Proposed course of Project ; The major hurdle at the present time con-
sists in the completion of the polygraph for autonomic recording. The

major part of the patient load has therefore been held up, but when this
instrument is ready it is hoped to admit more patients for study.
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10, PROJECT DESCRIPTION

Objective: This study has a dual aim: 1) to carry out physiological-
anatomical correlations in man, 2) to evaluate the effects of newer
methods of treatment for tumors of the central nervous system. In
the present program attempt will be made to utilize the intrusion of

disease upon the central nervous system of man as an "experimental"
lesion.

Although much can be accomplished through animal experimentation in
determining the function of structures within the nei^ous system it
is apparent that the need for confirmation of these findings in man
is ever present. In addition, studies of function which cannot be
properly evaluated in animals (e.g, , sweating) must be carried out
in man. Although the fruits of a study of this type are of widespread-
nature, particular attention has been placed upon three major features:
(l) To note the effects of neoplasm upon the function of the optic
pathways of man and particularly upon the correlation of the visual
fields and the anatomical changes in retina, geniculate body and
calcarine cortex, (2) To «tudy, particularly in cases of slowly ex-
panding lesions of the upper brain stem, the effects of these lesions
upon, personality, consciousness and the electroencephalogram. Since
the majority of these lesions are of terminal nature, opportunity
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therefore will arise for clinical-anatomical correlation.

Method Employed ; The araluation on a clinical basis of the position and

nature of the tumor will be determined as can best be done by history,

neurological examination, contrast examinations, and surgery. The symp-

toms under consideration will be evaluated using largely clinical methods,

although it is hoped that the polygraph needed for autonomic evaluation

will be of aid in this direction. In the post-mortem examination, care-

ful serial examination of the involved structures will be undertaken both

grossly and microscopically and charts prepared from this material. By

the use of these charts and the method of overlapping areas it is hoped

that features of localizing anatomical significance may be discovered.

Patient IVIaterial:

Admissions

;

(N-12-51^)

; Adult Male
Adult Female

No.
17

23

Average Stay - days
51.32
31.15

Children Male 1 129

Children Female ~

Outpatient

;

; Number of patients

;

Number of visits

:

:
19
i+8

Ma.ior Findings: Clinical Aspects: The priniiipal investigator has

gained experience on the ward and operative management of patients with
increased intracranial pressure. Two minor changes of technique have

been introduced which have been found of value. (1) A thermostable
tough plastic covering which is applied lilje enamel has been found with
which instruments used for coagulation can be coated. This is of partic-

ular value since it allows coagulation of deeply placed points (for instance;

the stalk of the pituitary gland) which are surrounded by important struc-

tures which might otherwise be hurt by the coagulating current. (2) A
modification of the ventriculoperitoneal shunt technique has been devised
and has been used successfully in one ease. This consists of the use of

a number 10 French rubber catheter for the actual cannulation of the vent-
ricle. The use of this cannula has the advantage in that it will easily
slip down the tract made by ventricular puncture needle, and thus avoids
additional traiuna incurred by the use of a largergauge tubing. >^t the
level of the skull an anatomoses is made between the catheter and the

usual 5 ™ii. gum rubber tube which is passed subcutaneousl.y to the perit-

oneal cavity by a stainless steel connecting tube which is wired firmly
to the skull. It is thought that this may be mechanically better than
the older method since the ventricular catheter is fixed in place to
the skull and cannot subsequently be withdrawn or moved by any motions of

the patient. A possible objection may lie in the relatively small diameter
of the ventricular catheter which may lead to clogging if there is free

floating debris in the spinal fluid. Whether the method is practical or

not will have to be determined by future cases.

Physiological-Anatomical Aspects: (1) Sweating tests: During sweat test,

it has been observed that the sequence of events is as follows: There
is initial warming of the fingers and toes (even though these may not be
exposed to the heating agent followed by rise of pulse and respiration and
finally sweating. The rectal temperature does not rise under normal cir-
cumstances with the outbreak of sweating. When, however, the sweating
response is restricted as for instance, with a high paraplegia, the vaso
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dilatation response is lost in the paralyzed extremities and the rectal
temperature rises early. One interesting case of the brain stem glio-

blastoma was observed in which there was progressive loss of the sweating

response over the months from the feet upward and a few weeks before the

patient ''s death, sweating was restricted to the upper chest and head. As

might be expected, the patient's temperature rose early in the testing.

(2) Anatomical data: See projects 5I6, 518, 519 and 520.

Significance to Neurological Research: Neurophysiological data in

animals is extensive but research of this type if it is to be helpful
in the evaluation or treatment of human disease must be confirmed in

man. Since critical evaluation of vision, personality and consciousness
cannot be made in animals and the human EEC is species specific in type,

re-evaluation of these phenomena in man is necessary. The new surgical-
radiotherapeutic techniques have not as yet been carefully investigated
in any considerable series of tumors of the central nervous system.

Proposed course of Pro.j ect : The accumulation of a large number of cases
for a study of this type in which overlapping areas of involvement must
be charted is imperative before results of any reliability can be achieved.
Thus our present problem 'is one of collection of data.
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.10. PROJECT DESCRIPTION

Ob.iective : This study of normal retinal cytology is undertaken as

a basis for the evaluation of degenerative lesions in the retina.

As far as can be determined, no previous work has been carried out

using the Golgi method in the adult human retina. A considerable
portion of the available reports of retinal cjrtology are confused
by post-mortem artifact. By the use of early retinal fixation these
artifacts may be eliminated.

Method Employed : The study will be carried with human retinas fixed
within half hour of death by intra-ocular injection of formalin. Some

will be stained by the Golgi and others by chromatic methods.

The Golgi method will be used primarily for study of the con-

formation of individual retinal elements, while the chromatic methods
will be used primarily for the study of retinal cybo-architecture.
In the latter connection, serial sections will be made of the eyes,

and from these, 2 dimensional reconstructions of the retina and its

various cell fields can be made.

The vital methylene blue method has been investigated and applied in

six Macaque monkeys and one chimpanzee in order to learn at first hand

the nature of these retinae which so closely approach that of man in

structure. It is hoped that at some future date to have an opportunity
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to undertake this method of staining in the human eye prior to
enucleation.

Patient Material : (N-12-518)

No. Average Stay - days
Admissions: Adult Kale 1

~

Adult Female 2 6.5

Children Male
Children Female

Outpatient: Number of patients:
Number of visits :

Ma.jor Findings ; With patient searching through the Golgi slides, it is

proved possible to find isolated retinal elements in the adult human
retina which are suitable for photography and a number of these elements
have thus been recorded. Due to incrustation of precipitate upon the

vitreal aspect of the retina the ganglion cells have been the most diffi-
cult to adequately observe.

Using the chromatic methods, it has been possible to serially section the

eyes of three further patients during the past year who had normal visual
fields prior to death. The reconstruction from the sections of the two-
dimensional plan of the human retina remains to be carried out.

The not infrequent displacement of ganglion cells and other retinal
elements outside their commonly accepted zone has been confirmed in

much of the present material.

A close study of the retinal cell population in the chimpanzee retina
has by the methylene blue technique shown some points which may be new.

It appeared that more than one body having a well defined membrane and a

translucent though not entirely opaque central portion may be found in the
nucleus and closely resembles multiple nucleoli. This was a most curious
finding and must be further investigated. Nuraber of small bodies have been
stained in the dentites of the ganglion cells which have not been previously
illustrated by either Cajal or Polyak . It remains to be determined whether
these are artifacts. Two types of ganglion cells have been seen which in

addition, do not seem to be described by the above authors. In one, branch-
ing occurs at obtuse angles very close to the cell body and processes of

the dentites do not extend over 10 soma diameters from the cell. These
cells send their axones into the near fiber layer. There are, in addition,
very rare cells with fewer processes nearly non-branching which spread for
tremendous distances over the retina and do not obviously send an axone into
the nerve fiber layer although they appear to lie in the lower portion of

the ganglion cell layer . Their identity remains in doubt since they do not
appear to resemble either the amacrime cells or horizontal cells previously
described nor do they resemble the conventional pictures of the ganglion
cells.

It has become apparent that in the study of retinal histology by the spread
technique that all cell types must be related to their distance from the

fovea. The above-mentioned tjrpes of ganglion cells are seen only in the

periphery. With this in view, a system has been devised of making large

drawings of the retinal spread preparations and on these indicating each

area from which a particular photomicrograph was taken. Thus, will later
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PROJECT DESCRIPTION (Continued)

be possible to collect the histological photographs and better evaluate

the aerial distribution of cell types in the retina.

Significance to Neurological Research: Although Golgi studies of retinae

in low animals has been carried out , it seems desirable to confirm the

cytological findings in man. Such an opportunity now presents itself.

A further study in the normal variants in the human retina is necessary to
determine the limits of normal.

The correlation between the anatomical configuration of the retina and

the visual field is obviously of basic importance to the proper evaluation

of visual field studies

.

Proposed course of Pro.ject : More human autopsy material is desirable.

The methods as devised above have proved satisfactory and must be applied

to more cases. Further reconstructions must be made in cases of serially

sectioned retinae presently available.
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10. PROJECT DESCRIPTION

Objective: Study will be made of the effects of degeneration upon
the areal pattern of ganglion cells in the retina by the use of re-
construction technique. Attention will also be paid to other retinal
layers to determine the degree of transynoptic and transneuronal de-
generation. As far as the author is aware, only one case of retinal
degeneration following a lesion of the pregeniculate pathway has been
reported in man. In no instances have retinal changes from postgenic-
ulate changes been recorded in man, although Polyak has recorded one

instance to the author's knowledge in a monkey. Hiunan material is

presently available for evaluation, and lesions have been placed in
macaques some Z^ months ago, which are presently ready for study.

Mftthod Employed ; The eyes were fixed by intra-ocular injection of

formalin, marked for orientation on the slide, imbedded in paraffin
and serially sectioned. Degenerated areas were marked out with ink
on the slides, the slides projected at 35x magnification and traced
upon paper. The degenerated areas on the tracing were measured, then
from these measurements a two-dimensional reconstruction made. Con-
version of retinal distances to degrees of visual angle permitted the
superimposition of the areas of degeneration upon the clinically re-
corded visual field.
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PROJECT DESCRIPTION (Continued)

In two macaques with lesions of the optic tracts intravital
stainir^g- with methylene blue of one eye was undertaken.

Patient Material

;

(N-12-519)

No. Average St.ay - days

Aciuissions: Adult >']ale 1 -

Adult Female 2

Children Kale
Children Female

Outpatient : Number of patients :

Num.ber of visits :

Ma.ior Findings ; In monkeys, we have previously found hemi-
retinal degeneration following section of the optic tracts
has been confirmed and indeed bj^ the methylene blue technique
has been shown that this can be easily and rather nicely dem-

onstrated by spread preparations.

In animals with optic tract lesions of 18 months duration, sec-

ondary degeneration has been found in the bipolar cell layer

leaving large cavities in this layer as well as tne complete loss

of the ganglion cells superficial to it. This is of som.e interest

because this "cavitary atrophy" in some textbooks, at least, is as-

cribed to arteriosclerotic vascular change in the instances where

it is found in humans. Since the lesions are made in the optic

tract, it is obvious that this cannot be due to a circulator dis-

turbance and is secondary simply to degeneration of the neuronal

pathways

.

As has been found in the study of the normal retina, it is becom-
ing increasingly apparent that pathologic changes must be related
to the distance of the point in question from the macula since there

are such marked variations in the areal anatomy of the retina. In

man 75 days has been found sufficient to permit complete ganglion

cell degeneration in the retina following injury to the optic

chiasm.. It thus appears to correlate with the course of clinical

pallor of the optic discs.

In an instance of pregeniculate damage to the optic pathways with
retention of vision in one quadrant of the visual field and a

visual acuity of 20/60, it has been found that the retention of

a ganglion cell layer three cells thick in the appropriate retinal
area just outside the fovea was sufficient to permit this degree

of vision.

Significance to Neurological Research; These studies of purely
destructive regions of the geniculate optic pathway are intended

to elucidate the pathological changes in the retina follovjing such

a lesion. A clinical anatomical correlation is believed of basic

importance for the understanding of the significance of visual

field studies.

Proposed course of Project: Although there is no lack of animal

material, every possible advantage will be made of additional ham.an

material as it presents itself. It is felt that the m.ajcr emphasis
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must be upon human material as this is an unexplored field.
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10, PROJECT DESCRIPTION

Objective: The chance finding of a case of retinal moniliasis

and the availability of the retina for detailed examination has

prompted a thorough study of the histological features. As far

as is known, no previous case of monilia infection of the retina

has been recorded.

Method Employed : The eyes were obtained at post-mortem some 5
hours following death. They are fixed in formalin, imbedded in

paraffin, and then serially sectioned by the investigator so

that the small monilia lesion would not be overlooked. Routine

histological stains were carried out including the PAS which

demonstrated the monilia hyphae within the granulation tissue.

Patient Material : (N-3-517)

Admissions Adult Male
Adult Female
Children Male
Children Female -

No. Average Stay - days

1 -
•

Outpatient

:

Number of patients: -

Number of visits

:
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PROJECT DESCRIPTION (Continued)

Ma.jor Findings

:

The lesion in the retina was thought to have had

its origin just below the internal limiting membrane, presuiriably

being an embolic infection which had lodged in a small vessel. It

had depressed the subjacent retina, considerably thinning out the

ganglion cell layer and the internal molecular layer. Exudate had

broken through the internal limiting membrane and had spread in the

subhyaloid space. Indeed, leucocjrtes were present over the papilla

some distance from the initial infection.

Significance to Neurological Research : Although the case is an

isolated one, the fact that it is apparently new to the ophthal-

mological literature suggested that it was worthy of review and

report.

P-poposed course of Project : The final observations in this case

have been made. Appropriate photographs taken and the paper com-

pleted and accepted for publication.
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10. PROJECT DESCRIPTION

Objectives ; To outline the extent and nature of functional repre-
sentations in the cortex of man.

Methods Employed : 1, Electrical stimulation of the human' cortex
under local anesthesia during operative exposures,

2. Observation of the apparent effect of selected
cortical ablations in man and higher primates.

3. Electrocorticographic recording during stimu-
lation of the exposed human cortex and peripheral recording designed
so as to analyze autonomic and motor responses which may follow this
stimulation,

1;, Electrical stimulation of the cerebral cortex
in higher primates under analagous conditions with cortical and
peripheral recording.
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Patient Material ; (N -1-510)

No . Average Stay - Days
Admissions; Adult Male 22 22.63

Adult Female 12 29.75
Children Male k 17.75
Children Female 3 llt.67

Outpatient: Number of Patients 31
Nimber of Visits 1|2

Major Findings; We have continued to record responses from temporal,
parietal and occipital cortices. In addition, we have obtained
pupillary change and eye movements from the posterior frontal cortex.
Likewise, we have obtained sequential responses from the somato-motor
and somato-sensoiy cortices. In these sequences there are responses
related to pharynx and lar^-nx. Also, we have tried to evoke similar
motor responses under hypothermia without success, despite high
voltages. In one case we could not evoke an afterdis charge in
posterior frontal cortex under hypothermia. In another patient under
hypothermia we evoked a sustained afterdischarge in anterior frontal
cortex. This contradiction remains unexplained.

In the laboratory we have mapped the somatomotor cortex of
three chimpanzees. In one of these animals we evoked eye movements
and pupillary changes from posterior frontal cortex as well.

Significance to the Program of the Institute ; Accurate observations
of human cortical physiology have a xn.de clinical and scientific
application. The analysis of these observations in terms of "brain
maps" has served to integrate the various functions in terras of the
entire cortex. Thus, through conpilation of brain maps which
summarize large numbers of responses, one may obtain ideas as to
concentration of function within certain cortical areas.

Proposed Course of Pro.ject ; We will continue the investigations on
effect of electrical stimulation. In particular, we will investigate
the effects of l-^Tpothermia on this stimulation. These studies will
be correlated with similar investigations on chimpanzees.
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10. PROJECT DESCRIPTION

Objectives ; To study causal mechanisms of epileptic seizures in
man: a. To study the characteristics of epileptogenic areas in
the brain of man.

b. To study the characteristics of the lesions which predis-
pose to epileptogenic changes in the brain of man.

c. To study the clinical expression of these epileptogenic
areas in man.

d. To study the electrographic characteristics of epilepto-
genic activity in the brain of man,

e. To study the approved methods of surgical therapy for these
lesions and develop new therapeutic methods.

f « To study brain function as it is exposed in the extravagant
e2q)eriments devised by these lesions.
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Methods Enployed ;

a^ Clinical neurological examination,
b. Special radiographic examination
c. Electrographic examination,
d. Electro cortigraphic examination,
e. Electrical stimulation of the lesion exposed at operation,
f. Selective isolation of the lesion at operation.

g. Cinematographic and sound recording,
h. Histological and chemical examination.

Patient Material: (N-1-511)
No. Average stay - days

Admissions: Adult Male 5F 31.17
Adult Female 5l 22.18
Children Male 11 29. ih
Children Female 11 38.U5

Outpatient: Number of patients: 119
Number of visits; l?!;

Major Findings ; During the period of this report we have observed
patients whose epileptic seizures began in frontal, central, parietal,
occipital or temporal regions. Also, we have created epileptogenic
lesions in chimpanzees and studied the effects of these lesions under
various experimental conditions.

In two cases with active epileptogenic lesions of one or
both frontal lobes the inter-ictal behavior was interesting. This
was characterized by lack of planned initiative, loss of social
inhibitions and apathy. In one of these cases removal of right
frontal epileptogenic cortex was followed by a disappearance of this
abnormal behavior.

One patient had continuous motor seizures involving face
and hand on the left side. This epilepsia partialis continuans
disappeared after excision of the right motor cortex representing
face, fingers and hand.

Many cases of temporal lobe seizures had bilateral epilepto-
genic lesions. These cases are usually incapacitated socially and
economically by frequent ictal paroxysms and abnormal interictal
behavior. One such case came to us after radical excision of the

right temporal lobe in another hospital. His seizures and abnormal
behavior continued despite the first operation. Therefore, we
excised the left terporal lobe so as to include xincus, hippo canpus
and anterior hippocampal gyrus in the excision. During the subse-
quent lii months he has earned his own living and is continuing his
education. Obviously he did not have any demonstrable evidence of
the Kluver-Bucy syndrome. Similarly, we have excised both temporal
lobes in three chinpanzees and followed their course after operation
for an average period of 9 months. ¥e did not observe the phenomena
described by Kluver and Bucy. It seems clear that radical bilateral
temporal excision in man or the chiirpanzee does not necessarily
cause this coirfjlicated clinical condition.
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Major Findings (cont'd) ; Temporal lobe seizures are usually charac-
terized by psychical illusions and hallucinations, whether the origin
is unilateral or bilateral. These bizarre psychological changes are
crudely analogous to those which follow ingestion of LSD-25 by
normal humans. This crude analogy led us to test the effects of
LSD-25 on chin^janzees whose temporal lobes had been removed„ There
is little clinical effect after administration of this drug to
animals whose temporal lobes have been removed. There is a striking
and obvious effect on normal chinpanzees. The same effect is seen
after removal of one temporal lobe. Also^ this drug seems to activate
epileptogenic lesions (by lead inplantation) in the mesial tenporal
region or in the lateral tenporal cortex of chinpanzees. This work
may indicate some factual basis for the analogous psychological
changes which characterize temporal lobe epilepsy or normal indivi-
duals after ingestion of LSD--25.

Lateralization of epileptic discharge in the tenporal lobe
systems remains a major clinical problem. During the period of this
report we have again noted the significance of ipsilateral facial
movements as a means of lateralizing the origin of the discharge.
In some cases the face moves first on the side of the epileptogenic
lesion.

The interictal behavior of patients with temporal lobe
epilepsy is also a major problem. One patient with a right temporal
lesion was aggressive and violent in the ward environment. During
these episodes he repeated one sentence or one phrase monotonously.
He was hostile and suspicious on occasion and always quick to take
offense. After removal of the affected lobe he became eooperativej,
friendly, and no longer violent or aggressive. Yet in another patient
with bilateral lesions and similar behavior, unilateral excision was
not followed by significant psychological changes. There was no
improvement whatsoever. Indeed, when the lesions are bilateral^
behavior is usually as serious a problem as the habitual seizures.
It seldom changes after unilateral excisions.

All psychological changes coincident with epileptogenic
lesions are being studied in conjunction with the section on Clinical
Psychology,

The specimens derived from temporal lobe excisions are being
studied in cooperation with the sections of Neuropathology and
Neurochemistry.

Finally, we have begun a system of group observation for
seizure patients on the wards and we are continuing their home study
in cooperation with the Department of Social Work,

Significance to the Program of the Institute; These observations
may contribute towards a further xinderstanding of the psychological
mechanisms which seem to find some structural substrate in the
terporal lobe. Likewise, we have increased our understanding of
surgical therapy in temporal lobe epilepsy.
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Proposed Course of Project ; We will continue the clinical studies
in the operating room and on the ward. With the new organization
for seizure observation the ward should provide more data on clini-
cal seizure patterns. In the laboratory we hope to continue the
studies of e:3^ erimental temporal lobe lesions, including the rela-
tionship of certain drugs to these lesions.
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9), Institute of Radio Engineers, P. 2U-28.
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Acta Radiologica (in press).

U. Baldwin, M,, Frost, L, L., and Wood, C. D, "Movements of the
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5. Baldwin, M., Lewis, S,, and Frost, L, L. "Perceptual Interference
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10. PROJECT DESCRIPTION

Objectives ; 1, Observation of human brain under hypothermia.
2. Observation and study of systemic changes related to brain

alterations.
3. Observation and study of anesthesia as related to neurological

changes,

U. Observation and study of the effects of hypothermia on brain
lesions.

5. Experimental correlations in the chiir5)anzee and other animals.

Methods Employed ;

1. Electrical stimulation and electroencephalographic recording.
2. Temperature measurements.

3. Measurement of oxygen saturation of blood,

h» Measurement of acid/bass balance of blood.

5. Photography.
6, Clinical observation.
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Patient Materials
No, Average Stay - Days.

Admissions s Adult Male 1 " ' 3^«0~ "

Adult Female 6 lU.33
Children Male
Children Female (N-11-523)

Major Findings; We have observed the hiiman brain under hypothermic
conditions in 36 cases » In all cases,, save those with intracranial
neoplasm, tjie brain appears slack and seems to fall away from the
overlying dura and skull. In those cases with intracranial neoplasm
the brain bulges much as it does at normal tenperatures. In all
cases the brain was pale, with dark vessels along the surfaces, and
in each case the consistency was alter'ed. The cortex and white matter
appear tough to the disser;t:dng suction. Vessels bleed sluggishly and
the intracranial blood pressure is obvi.ously reduced. This applies
to abnormal vessels such as those in arteriovenous malformations,

We haTe observed the effects of hypotheiroia on six of these
lesions. Also, we noted the gross effects of lew temperature in
cases with astrocytoma^, meniiji.giomaj choroid papilloma^ metastatic
cancer or syrdiigomyelia,.

The use of Irjypothermia in hypcphysectomy provided further
observations, ¥e noted the effect of cortical stimulation (there was
none apparent) and noted spontaneous epileptiform activity in one
of these cases. All these patients were debilitated and their
postoperative periods were relatively smooth despite this debilitation.
Many were poor risks becauss of cardiac, renal or hepatic deficits.
Ifypothermia seems to protect these debilitated^ deficient patients
during major intracranial surgery.

In the laboratory we observed the effect of electrical
stimulation and noted the characteristics of electrocorticograms
under hypothermia. We did these experiments with chimpanzees. The
electroGorticogram is redu-sed in anplitude, and this reduction is

preceded by bursts of slow activity. Electrical stimulation does not
excite the motor cortex under hypothermia. Repetitive electrical
stimulation of the periamygdaloid region does not produce the seizure
activity which always folllows thi s stimulation at normaJ, temperatures.
Also, we studied the effect of dii°ect application of cold to the
chimpanzee brain wher, it is Iriypothermic. It is more difficult to

produce lesions by direct application of cold when the brain has
been cooled indirectly. With an instrument designed to apply low
temperatures directly^ we subjected systemic blood vessels to tempera-
tures averaging -120'-C, At this teirperature the aorta of a cat
freezes solid in three seconds. During this time the vessel can be
cut at the "frcKsri** part without bleeding.

We investigated the hematocrit and carbon dioxi-de combining
power of the chijipansee under hypothemiia. The blood is "concen-
trated" and the carbon dioxide combining power is reduced. Also, we
studied cooling metht^ds and the effects of volatile and non-volatile
anesthetics on these animals under hypothermia. Comparable studies
are being carried on in the human operating room at thi.s time.
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Significance tc the Program of the Institute ; The effects of
hypothermia on the brains' of higher primates have not been cleavlj
defined. Since the technique of hypothermia is useful in neurological
and cardiovascular surgery and is now used extensively, we must
acquire information concerning its effects on the brain. Similarly,
we must understand the relationship of various an.esthetic agents to

these cerebral effects. We should also understand the systemic
corollaries of the cerebral changes.

These are studies of the effects of low temperature on the
human nervous system. Knowledge of these low temperature effects is

essential in the solution of cert.ain aviation and military problems.

Proposed Course of Project g This project may be e:iqDanded and continued
through further observations in the human operating Toom and the

primate laboratory. These observations can be derived by organized
study of clinical and experimental material with the techniques of

neurosurgery and anesthesiology.
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10. PROJECT DESCRIPTION

Objectives ; To further our \inderstanding of those functional rep- .

resentations within the temporal lobe of man and the higher primates
which may subserve the mechanisms of memory.

Methods Employed ; 1. Electrical stimulation of the human temporal
lobe during operative exposure under local anesthesia.

2o Ablation of the tenporal areas in higher
primates.
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Days
Patient MaterisJ.

;

(N-l-^Oi)

Nc. Average Stay
Admissions;: Adult Male 71

Adult Female 12
Children Male 3

Children Female 2

11,08
16.33
7.0

Outpatients N-'iniber of Patients 29

Major Findings ; In three patients we elicited responses which
indicate that the neuronal patteir^s in the temporal lobs may sub-
serve the memoiy mechanisms. Such responses to electrical stimula-
tion are relati'veJ^y rare, however. They are commonly encountered
only in patients with an epileptogenic lesion in the temporal lobej,

and among these only when the acti-^dty of this lesion is such as to
produce involuntary recollection as part of the habitual seizure
pattern.

During the past year we have given some consideration to the
relationship of the essential epileptogenic lesion and the spon-
taneous reproduction of inwjl'antaiy recollection or memory deficits.
Certainly the commonest locaticn for a, non-neoplastic epileptogenic
lesion is mesial wi.thin the ter^oral lobe. If this is true, it is
interesting to conjecture whether a mesial lesion might affect the
memory mechanisms more specificai.ly if it was more extensive or if
it was located more spe-'sifioally within the mesial str^actures.

Certainly in our cases the more posterior the extent of the mesial
lesion,, the more liK:e?Ly that the patient will demonstrate either a
deficit of memory or an essential seizu^re pattern chara.cterized by
episodes of involuntary recollection. In the patients which we
have studied on the basis of these considerations, it seems clear
that memory deficits most, often follow lesions which are most
posterior as well as most mesial. Furthermore, one can usually
predict a difficulty in memory function if the lesions are bilateral
and within the mesial structures of each tenporal lobe. In three
patients we have had occasion to obsei've significant changes in
recollection. Electro graphic e.xam-ination of these patients revealed
evidence of bilateral, di^sturbancs^ and in each case ar^ epileptogenic
lesion was disclosed at operation in the mesial aspect of one tem-
poral lobe. It may be that the significant chan.ge3 in memory
mechanisms which follow some temporal lobe lesions are the result
of posterior and mesial damage. This damage may be ipsilateral or
bilateral. If it is ipsilateraln the deficit in m,erac.ry mechanisms
will be less severe tJian i.n those cases with bilateral lesions,
Furtherroorej an ipsilateral lesion which is active may be followed
by severe deficits in recollectionj and perhaps this sequence is
related to the effect which such a lesion has on the contralateral'
homologous structares. In one case in which there was evidence of
severe memory deficit coincident with bilateral electrographic
abnormality., the terporal lobe on the right side was removed.
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Major Findings (cent. 'd) 2 Subsequent to this remcv5.i the electrican.

abnormaTxty on the si da c-pposifce to the excision disappeared and,

from all practical aspects, so did the memory deficlto The .ie;vion

which we removed was posterior as well as mesial within Vne j^ight

temporal Icbe,

Obviously memo'ty or recoliecticn canjnot be related to one or
even more specific surartUA^es within tne brain so as to exclude all
other stractureso However, recoilectdon is most- frequently dis-
turbed in cases where the mesial temporal region is affected by a
cbj°onic lesiono Actually„ the 'longer the duration of the rtesiorij

the greater the effect. This seems to be time in most cases save
those whose etiology"" is characterized by severe destruction of the

temporal lobe or^ by abnormalities of the blood vessels. When the

temporal lobe is destroyed, as in abscess 5 the memory deficit may
be severe even though the abscess has acted on?x.y over a short period.
Likewise, the vascular changes, such as embolic phenomena or athero-
scler-osiSj seem to produce ari alteration in memory in a r-elatively

short periodj even though one may suspect that these eticlogical
factors had been active for some time before they became apparent
to the clinical observer.

In those cases where invol'aritary recollections are charac-
teristic of the habitual :3eii?;Ure pattern, we have asked the patient
to draw a diagram or describe m writing the nature of hJ,.s recollec-
tion. This is asking for a vora:atary recollection of a memory pat-
tern not ordinarily available to conscious recall. Whatever the

nature of the request, it is in most cases fcHewed by soma degree
of activation of the clinical seizure pattern. Thus, if the patient
is questioned carefully en the nature of the dream or flash of past
experience which lias come before his consciousness at the times of
pr-ev"ious seizures, he is very apt to begin a seizure pattern d'uring

the immediate que3tioning. Interestingly enough, he can diagr'am or
draw the scene of the involuntary recollection as it occurs in the

ictal sequence, and ab the same time he seems aware of his surround-
ings and, if questioned concerning the quesii.ione after the seizure
is over, he will recall the details cf this ir-terrogation.

Patients who con^lain of memory deficits ano. who also have
demonstrable epileptogenic abnormality in one or both temporaj.

lobes usually have some difficulty in estimating time. In some
cases they have been aware of this difficulty but in most they are
unaware of it. It does net seem to be di.rectly related to the
alterations in consciousness which m.ay characterize thei.r seizures
and it is usually described as a "forgetting that so much time has
passed" or in misjudging the diH'ation of short periods.

In the laboratory we continued our study of the effects of
unilateral and bilaxeral temporal lobe excisions in the chimp'an/zeeo

Bilateral excisions do not seem to influence or alt-er previously
learned patterns of activity such as feeding,, grooming and rols in
h±eTa.rchy, nor do they seem to influence the response of the animal
to htimanSo These observations are contrary to those cf some other
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Major Findings (cont' d) ; investigators j yet they have been con-
sistently obtained over an. .l8-month period. On the other hand, an
epileptogenic lesion in one or both temporal, lobes seems to be
related to periods in which the animal does not undertake pre^/iously
learned activities wi.th appropriate skill. This relationship is
only evident after several periods in which the lesion has been
active. It is not a period of co.nfusion or other posticcai disturb-
ance because it is not apparent in the immediate pc??tictal period,
and it may continue for 2k or U8 hours after clinical e\d.dence of
epileptic discharge has passed.

Significance to the Program of the Institute; This and the allied
projects are significant to "the Institute because they may pro'vide

information concerning the structural basis of mental fianction.

Proposed Course of Projects It seems profitable to continue the
study in the human operating room and in the primate laboratory, as
well as on the wards. A steady accumulation of information con-
cerning the results of electrical stimulation, the effect of experi-
mental lesions, and the effect of clinical lesions may be combined
so as to provide further' conclusions.
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10. PROJECT DESCRIPTION

Objectives ; To outline the extent of cortical speech representation
in man and to understand the relative significance of the areas out-
lined in speech functions.

Methods Employed ; 1. Electrical stimulation of the temporal and
parietal cortex in patients during operations under local anesthesia,

2, Clinical Examination of speech function
before and after such operations.
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Patient Material g (N-1-508)
No. Average Stay - Days

Admissions 2 Adiolt Male 20 13.'43~"

Adult. Female 11 27.82
Children Male 7 22,29
Children Female .3 Ho 33

Outpatien-i-s Nianber cf patients 33
Niimber of Visits UU

Major Findings? We continue the outline of speech representation
in the human 'cortex.

Electrical stimulation of the so-called Broea's convolution
usually causes speech arrest. If a stimulus is applied to this area
so as to cause arrest of speech^ a subsequent stimulus of lower
voltage may cause hesitation but net actual arrest. This hesita-
tion sounds like stammering^, and the patient usually says that he
"stammered" or stuttered^ Daring these stimulations he will find
it difficult to use the fingers of his writing hand, Howeverj
electrical stim^alation of the posterior teifporal cortex does not
interfere with voluntary manipu3..ation of the writing fingers. The
speech arrest which follows stimulation of Broea's area is not
coincident with any movement of tcnguej nor does the patient become
aware of any sensation in his tongue or threat. In the speech
arrest which follows stimulation of motor tongue representation^
the patient is aware of t-ongue movement or- sensation and he may
speak in a slurped fashion.

Speech arrest may also follow establishment of an afterdis-
charge in the lateral ten^jcral cortex close to the pole. This
electro graphi.c seizure is coincident with a type of speech arrest
usually associated with posterior temporal lesions. If the lateral
temporal cortex is incised (by subpial dissection) along a line
just anterior to the xi'ein of Labbe^ an after-discharge in antero-
lateral cortex will not be coincident with speech arrest. This
suggests that apha.sia which foLlows electrographic seissures of the
anterolateral tenpoial cortex may be caused by transcortical spread
rather than by indirect propagation from deep nuclei.

As prBvi,ou3iy nctedj individuals with tenporal lobe lesions
have difficulty in speech regardless of the side of the lesion.
When the lesion is in the non-dominant tenporal lobe, the speech
may be indirect,, unnecessarily conplex and difficult to analyse for
meaning. When lesions occur in both temporal lobes in the same
patient, speech is always charactsrized by dependent clauses,
qualifying conjunctions , r8d\mdancy and repetition. Siirple sentence
structure is rare.

Tests cf aphasia and verbal and visual abstraction have been
used. Aphasic type responses have been obtained in appT-c>ximately

60% of the cases in which an epileptogenic focus has been found in
the left tenporal lobe. A prsliminaiy survey indicates that there
is a difference between the written and verbal abstractions of
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Major Findings ( cont'd) g patients with intracranial pathology.
This has not been qualified nor related to site of lesion.

The abstracting abilities of all patients tested shew some
degree of concreteness or literalness.

In the laboratoiy we have begun a stud^' of commimication
patterns in the chiiipan.z3eo These animals use vocali.^ation as a
principal means of communication in feeding, certain play activi-
ties, and in response to fearful situations. We have recorded
specimens of this type of communication. We will investigate the
effect of cortical excisions on its nature and use.

Significance to the Program of the Institutes Speech is among the
most conplicated functions of the human brain. We know little of
its intrinsic mechanisms. Some knowledge of these furictions provides
great assistance to the neurologist in diagnosis of brain disease
and in the rehabilitation of those with brain lesions. This pro-
ject relates to the one on vestibular and auditoiy function and
also to the psychological study of speech. In combination these
projects should pro-vide information of value to the neurologist,
psychologist and psychiatrist.

Proposed Course of Project g ¥e wilJ. continue along present lines
and add more precise methods of testing speech in the operating room
as well as methods designed tc outline the cortical representations
of hearing and vestibular function.

We will continue our laboratc^ry investigation as outlined
above.
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6. Activity of Cortical Nerve Cells
• PROJECT TITLE

7. Choh-luh Li. M. D.

PRINCIPAL INVESTIGATOR

8.
^

OTHER INVESTIGATORS

9. IF THIS PROJECT RESEiffiLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEIn-HERE IN THE PUBLIC HEALTH SERVICE (VJITHOUT INTERCHANGE OF
PERSONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
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LO. PROJECT DESCRIPTION:

Objective: To study the activity of cortical cells in response to the
activity of the cortical nuclei.

Methods Employed: To record electrical activity of individual cortical
neurones with a micropipette electrode having a diameter of less than
half a micron at the tip. The activity was then conditioned by impulses
initiated from subcortical nuclei,

Ma.jor Findings : It was found that the primary cortical sensory neurones
*ere facilitated by synaptic volleys initiated from the unspecific
thalamic nucleus. (2) The activity of the neurones in the motor cortex
were found to be inhibited by stimulation of the nucleus ventralis
lateralis of the thalamus. (3) The synaptic delay of thalamocortical
transmission was found to range between .7 to 1.25 milliseconds.

Significance to Neurological Research: The above observations provide
significant information about the integrating mechanism in the function
of the cortex and thalamus.

Proposed Course of Pro.ject : Further studies are underway to explore the
motor function of the cortex with respect to the activity of the motor
pathways at a lower level. This includes the cortico-spinal system and
the nerve-muscle preparations.





Form No. ORP-1
October I956
(Attachment I)

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B; Budget Data

12. BUDGET DATA ;

ESTIMATED OBLIGATIONS

11. NINDB 46 (C)

SERIAL NUMBER

MAN YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

BUDGETED POSITIONS
PROF OTHER TOTAL

,3>3 * CO '7/

13. BUDGET ACTIVITY :

RESEARCH /V"/

REVIEW & APPROVAL / /

BIOLOGIC STANDARDS / /

.3J' . 66 .f/

PATIENT DAYS

ADMINISTRATION / I

PROFESSIONAL &
TECHNICAL ASSIST- _.___
ANCE / /

14, IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN FY 1957 » IF COOPERATING UNIT IS WITHIN NIH
INDICATE SERIAL NO(S)s
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The Facilitatory Effect of Stimulation of an Unspecific Thalamic

Nucleus on Cortical Sensory Neuronal Responses, J. Physiol. (I956)

131, 115-12^.

The Inhibitory Effect of Stimulation of a Thalamic Nucleus on
Neuronal Activity in the Motor Cortex, J. Physiol . (1956)

133, ^0-53.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING

CALENDAR YEAR 1956:
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6. Study of Neuronal Humoral Transraission

PROJECT TITLE

7. Choh-luh Li. M. D.

PRINCIPAL INVESTIGATOR

8. Peter Gouras. M. P.. and Roger M. Morrell. M. D.
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ELSEWHERE IN THE PUBLIC HE:ALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNEL. FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH; (BY SERIAL
NO.(S) IF WITHIN NIH).

10. PROJECT DESCRIPTION ;

Objective: To study the change of electrical activity of the brain in

an animal, the blood circulation of which was connected with another.

Methods Employed ; Cross circulation was established between a donor and
recipient cat. The electrical activity of the cortex and the heart were
recorded from both animals. Cortical responses of the recipient to

stimulation of the donor were studied.

Significant Findings; It was found that the head of the recipient cat
completely isolated from its body could be kept alive for several hours
at the expense of the circulation of the donor. Similarly, the body of

a cat without its head could be kept alive for as long as six hours
merely depending upon artificial respiration. This is not surprising
in view of the fact that the Russians had once transplanted a dog's head

to the body of another dog; however, from our observations stimulation
of the reticular formation in the midbrain of the donor failed to "arouse"

the cortical activities of the recipient; this is in contrast to the
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experi-Tients conducted at Columbia University and suggests that more
careful studies should be carried out in order to establish the
theory of neuronal hiimoral transmission.

Significance to Neurological Research ; The cross-circulation
experiment is vitally important in the study of endocrinology.
For example, it has been claimed that the humoral output of
the pituitary is utilized by the target organs 5 thus, in the
circulation pituitary concentration is relatively low. If
this is true, the preparations described above can settle the
argument once and for all. Further, the relation between the
activity of the hypothalamus and the pituitary can be quanti-
tatively studied.

Proposed '•'ourse of Pro.ie.at; This project will involve investigators
who are familiar with protein chemistry and Endocrinology o It is
hoped that eventually a profusion apparatus can be developed with
which the activity of the brain can be studied in vitro.
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4. Neurosurgical Disorders c^
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6. Nerve-Muscle Activity in Reference to Temperature Changes
PROJECT TITLE

\

7. Choh-luh Li. M. D.

PRINCIPAL INVESTIGATOR

8, ( Peter Gouras, M. D.

OTHER INVESTIGATOR

9. IF THIS PROJECT RESEI'IBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
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LO. PROJECT DESCRIPTION ;

Ob.jectives; To study the conductivity of the peripheral nerve, the responses
of endplate potentials and contactility of muscle fibers in amphibia and
mammals

.

Methods Employed ; The action potentials of the motor nerve were recorded
under various control temperatures as indicated by the thermocouple.
Likewise, the endplate potentials were recorded subsequent to curarization.
The muscle action potentials were subjected to similar investigations.
These were carried out under a dissecting microscope with a recording
electrode made of platinum wire 12 microns in diameter. The manipulation
of the platinum electrodes under the microscope enabled individual fibers
to be selected for recording. Twitch-tension and tetanic contractions of
the muscle were also studied with a strain gauge.

Major Findings ; The observations essentially confirm those previously-
obtained by KatZj Kuffler & Eccles and Hill. The only contributions
which could be claimed from these studies might be that quantitative
information was provided. In addition, it was found that the muscle
fibers are more readily responsive to cold temperature than the nerve
and the endplates.
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Significance to Neurological Research s The above observations may bear
some importance in muscle metabolism under hypothermia which has become
increasingly important in operative procedures.

Proposed Course of the Pro.ject ; This project is in progress and the
definitive conclusions seem to be awaiting further observations obtained
by intracellular studies of the nerve action potentials, endplate po-
tentials and muscle action potentials. As soon as the survey studies
with extracellular recording electrodes are completed, intracellular
studies will begin.
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10. PROJECT DESCRIPTION ;

Objectives; To study the discharge initiated in the amygdaloid
nucleus in relation to the activity of the subcortical structures.

Method Employed ; The amygdaloid nucleus was rendered epileptic by either
electrical stimulation or injection of high concentration penicillin
solution. The epileptic discharge was recorded from various subcortical
structures and its changes were studied by stimulation of other subcortical
nuclei.

Major Findings; Latency studies appear to indicate that there are direct
pathways between the amygdaloid complex and the temporal cortex. It
was found that direct pathways also exist between the amygdala and
the medial ventral nucleus of the hypothalamus. Our data also suggests
that the discharge of the medial ventral nucleus of the hypothalamus
inhibits the epileptic activity. Desynchronization of the epileptic
activity recorded from the amygdaloid nucleus was also observed when
the reticular formation of the midbrain was activated.
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Significance to ^'Neurological Research; Since temporal lobe epilepsy
is found to be closely related to the activity of the amygdaloid
complex, the understanding of the underlying raachanisms of epileptic
discharge in the amygdala will contribute some knowledge to temporal
lobe epilepsy. If it is true that activation of the reticular system
is capable of suppressing the epileptic discharge initiated in the
amygdala, therapeutic measures directed to the activity of the
reticular formation may be considered. The preliminary observations
may not be definitive, but it will probably open another channel
for research in connection with temporal lobe epilepsy.

Proposed Course of Pro.ject ; This research project will be eventually
facilitated by the perfection of remote stimulation and recording
research project.
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6, Origin of Fibrillation Potentials in Denervated Mammalian Muscle Fibers
PROJECT TITLE

7. Choh-luh Li. M. D.

PRINCIPAL INVESTIGATOR

OTHER IN\rESTIGATORS

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
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PERSONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO.(S) IF VJITHIN NIH).

PROJECT DESCRIPTION __-!

Ob.jectives; To study the origin of the spontaneous electrical activities
in mammalian muscles following denervation.

Methods Employed ; The serratus anticus of the guinea pig was chosen for
study. The long thoracic nerves were cut under aseptic conditions and
the animals kept alive. The spontaneous electrical potentials were
recorded at intervals of from 1 to 30 days after the serratus anticus
had been deprived of its motor supply. This was carried out with intra-
cellular electrodes which were also capable of delivering stimulating
currents; thus, the fibers under study could be activated intracellularly,

Ma.jor Findings; At the present time no definitive conclusions can be made;
however, there is some indication that the spontaneous action potentials
are initiated at the endplate region.

Significance to Neurological Research ; This study may provide basic informa-
tion in connection with the mechanism of neuromuscular transmission and
further the understanding of some of the muscular diseases.

Proposed Course of the Pro.ject ; This study is a continuation of the project
investigated with the collaboration of Dr. G. Milton Shy and Mr. Jay Wells.
In the future it is hoped that fibrillation potentials in patients with
peripheral nerve injuries can be studied intracellularly.
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10. PROJECT DESCRIPTION ;

Ob.iactives; (1) To study the responses of the monkey by high frequency
pulses emitted from a transmitter at a remote distance. (2) To study
the spontaneous activity and response to the high frequency pulses at
a remote distance through an implanted relay system.

Methods Employed ; The stimulating electrodes were implanted in the brain
and were connected to a small radio receiver unit. The latter was buried
in the abdomen of the monkey. Repetitive square pulses at a frequency of
13.5 megocycles per second were generated by a transmitter having a power
of 500 Watts. The high frequency pulses were modulated through a pulse
generator. Recording electrodes were implanted in chronic monkeji-s; the
electrodes were connected to a transistor through which the electrical
activity was broadcast and registered at a distance,

11. Ma.jor Findings ; Epileptic seizures could be repeatedly produced according
to the methods described above.

Significance to Neurological Research; This research seemed to provide a
new method to investigate epilepsy artificially produced in animals. It
is also possible to observe the behavior patterns of the animal in response
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to stimulation of certain neuronal stmictures. The remote stimulation
seemed to remove those factors such as attention and various degrees
of consciousness from the behavior responses evoked by stimulation in
the- laboratories o Similar significance may be applied in the study of
spontaneous electrical activity of the brain which is known to be
affected by the conscious state of the subject.

Proposed Course of the Projects This research prograiQ has encountered
niomerous technical difficulties. Up to the present time numerous improve-
ments have been made; however, it is possible that in about six months
time the stimulating system can be perfected to an extent that experi-
mental aniflk.-^ aan be stimulated at a remote distance as a routine ex-
perimental procedure. Once this has been accanplished, remote record-
ings can be achieved with relative ease.
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6. Investigation of Second Sensory Areas in Man
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7. Maitland Baldwin. M. D.

PRINCIPAL INVESTIGATOR

8. J. M. Van Buren. M. D.

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives

s

To outline the extent and nature of these sensory
representations in man and if possible discover their functional
significance.

Methods Employed ; 1,

i 2.

3.

Electrical stimulation of these areas under
local anesthesia during operative exposure.
Recording of these results,
Electrographic recording during these
stimulations.

Patient Materials (N-I-505)

Admissions; Adult Male
Adult Female
Children Male
Children Female

No, Average Stay - days

13 9.15
5 11.60

3 16.33
2 7.50

Outpatients Number of Patients: 25
Number of Visits s 31

Ma.ior Findings ; We have elicited sensory responses from upper bank
of the sylvian fissure or from the lateral temporal cortex in 67
cases. We have recorded 35 such responses from the right or left
temporal cortices. Some of these were recorded in cases from which
we also elicited a sensory response from the upper bank of the
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sylvian fissure., The sensory responses (from temporal
cortex) are described as 'tingling'. This usually is

felt in upper or lower extremity on the same side as

the origin of stimulus. Occasionally the patient feels

a tingling in the ipsilateral face. This particular
response is similar in location to the sensory effect

of periamygdaloid stimulation. It is interesting that
these sensory responses from temporal cortex are usually
ipsilateral and that they are occasionally associated
with a sensation that the affected limb is about to

move. Such characteristics are reminiscent of those
described in Penfield after stimulation of the upper
bank of the fissure of sylvius close to the usual
representation for tong-ue. It seems that the second
sensory areas extend over the temporal cortex which
is functionally related to the amygdala. Further-
more, some responses from the amygdaloid region are
sensory and these are similar to those derived from
temporal cortex or the upper edge of the sylvian
fissure.

Significance to the Program of the Institutes This
project is significant as a step toward further under-
standing of temporal lobe epilepsy.

Proposed Course of Pro.iect; We will continue investi-
gation of these areas in man. In the immediate future
we hope to improve the technique of stimulation, test
the evoked potentials and add new methods of recording
the effects of stimulation.
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6. A Histological Study of Papilledema
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7, J. M, Van Buren. M, D.
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None
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLEI5 RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNEL, FAdLTTIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO.(S) IF WITHIN NIH).

10. PROJECT DESCRIPTION

Objectives It is the object of this work to further advance knowledge
as to the precise changes occurring in the eye in papilledema. Al-

though sporadic papers regarding the cytopathology of papilledema
have appeared in the past 50 years, in only one instance (Cone and
MacMillan) have attempts been made by the use of specific metallic
methods to stain completely the structures undergoing change of

papilledema. As far as is known to the author no studies with the
Golgi method have been made previously in adult human autopsy material.

Method Employed ; It is of primary importance to fix the retina im-
mediately following death. In order to . accomplish this , concentrated
formalin is injected within the globe at the bedside. By the time
the post-mortem examination is undertaken, the retina has been com-

pletely fixed and the posterior part of the eye can be removed with-
out damaging the retina. Fixation is then continued. in 10^ formalin
until it is convenient to undertake the Golgi staining. The stain-
ing method is a combination of potassium bichromate and potassium
acetate mixture in which the eye is incubated at 37 degrees for 10

days to 2 weeks. It is then transferred to a warm 1^ silver nitrate
solution for kS hours. The eyes are then rapidly dehydrated in ab-
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PROJECT DESCRIPTION (Continued)

solute alcohol and transferred immediately to thin celloidin in which
they are kept for 48 hours. Following this they are transferred to thick

celloidin for a few minutes, then transferred to a mounting block „ thick
celloidin poured over the specimen , and the whole specimen and the mount-

ing block immediately immersed in chloroform for hardening. Thus the
eyes are not infiltrated but rather included in the celloidin. This in-

clusion is sufficient to permit sectioning at 100 micron intervals which
is needed for this method.

Patient Material : (N~12-5l6)

No. Average stay - days
Admissions : Adult Kale 3

Adult Female 4
Children Male 1
Children Female

Ma.i or Findings ; No important observations have been made beyond con-

firmation of the findings found in the report of December 1955 » The

histological work, however, on less than half the available material
has been finished so much remains to be reviewed.

Significance to Neurological Research; The precise cause and the
structural changes of papilledema have not been elucidated to date in

the literature so further data is sought.

Proposed course of Pro.ject ; Collection of material (at present eleven

cases of papilledema are available) will be continued as well as further
investigation of histological techniques which may serve to better bring
out the changes in papilledema.
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10. PROJECT DESCRIPTION

Objectives: This study is iindertaken to define the anterior boundary
of the nystagmogenic area of the temporal lobe in man. It has been shown
since the early portion of the 20th Century that lesions in the hemis-
phere of man produce accentuation of the quick phrase of caloric nystag-
mus toward the side of the lesion. It has been subsequently demonstrated
by Carmichael and Hallpike that this quick phase predominance toward the
side of the lesion occurs whether cold water is irrigated in the contra-
lateral or warm water is irrigated in the ipsilateral ear. The latter
authors have further shown that the area responsible for this change lies
in the posterior temporal region.

Because of the availability of patients in whom a measured quantity of
temporal lobe had been removed for epilepsy, it was decided to follow
out these studies to determine the anterior border of the portion of
the cerebral cortex which affects the ocular response to caloric stim-
ulation of the ears.
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PROJECT DESCRIPTION (Continued)

Method Employed ; Prior to temporal lobectomy^ a control examination was
carried out and the same examination repeated following removal of measured
portions of the temporal lobe„ This examination consisted in positioning
the patient with the neck flexed JO degrees, and irrigating the external
ear canals for 30 seconds with water 7 degrees above and 7 degrees below
body temperature. Using a stop watch, the time of regular nystagmus was
measured from the time the irrigation of the ear canal was commenced. In
this way, a roughly quantitative measurement was obtained, which could
be compared in the pre and post-operative periods.

Patient Material : (N-I.502)

Noo Average Stay - days
Admissions: Adult Male 11 6„27

Adult Female 11 6.18
Children Male 3 17=0
Children Female 3 3.0

Outpatient; Number of patients: 10
Number of visits: 10

Ma.ior Findings ; Although prior to the publishing of the Annual Report in
December of 1955 » it had appeared that the method employed was capable of

producing useful results on careful consideration of the data it became
evident that it was of little value. The reason for this lay in the
difficulty in estimating by observation the end of nystagmus and thus
setting a definite time for quantitative estimate of the duration of nys-
tagmus o

Significance to Neurological Research ; The previous studies of nystagmus
have been made by the use largely of cerebral t\amors or, in a few cases,

of large destructive vascular lesions <, The final localization of the
phenomonen was carried out by the method of super-imposition of the lesions
upon a brain chart. The inherent weaknesses of this type of material
and the method of examination are apparent. It has therefore been felt
of use to review this data using a more precise and quantitative cerebral
lesion in man, such as can be obtained after removal of an epileptogenic
lesion.

Proposed coxirse of Pro.ject : As mentioned above, under the major findings,
the use of a method involving simple observation for the timing of nystag-
mus has been foiind to be unreliable for quantitative data. Therefore, it
is necessary to discard all the work to date using this method.

A new method of attack is planned using EEG recordings of the potentials
between electrodes placed on the lateral borders of the orbits. Because
of the strong electrical potential, across the eye it may be possible to
record satisfactory nystagmograms by this method. If a satisfactory ob-
jective measurement of nystagmus cannot be achieved by this method, it
will probably be necessary to abandon the project.
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6. A Study of Functional Representation in the Amygdala of Man
and the Higher Primates
PROJECT TITLE

7. Maitland Baldwin. M. D.

PRINCIPAL INVESTIGATOR

8. Laurence L<> Frost, Ph, P., and Shirley Lewis, R. N»

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Objectives ; To further understanding of the functions and
functional connections of this important nucleus in man
and the higher primates.

Methods Employed ; 1. The electrical stimulation of the amyg-
daloid nucleus in patients under local anesthesia during
operative exposure of the temporal regions.

2. The electrical stimulation of the amygda-
loid nucleus in higher primates during operative exposure of
the temporal regions and as chronic preparations after implanta-
tion of deep electrodes,

3« Electrographic recording from the temporal,
parietal, frontal and deep temporal regions during ,these elec-
trical stimulations.

Patient Material; (N-1-504) No. Average Stay ^ days

Admissions: Adult Males 15 8.33
Adult Females 9 13.33
Children Male 3 16.33
Children Female 2 7,0

Outpatient; Number of Patients; 23
Number of Visits; 29
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Ma.jor Findings ; We have stimulated the periamygdaloid
region of 15 patients. This electrical stimulation has
provided motor, sensory and autonomic responses. As
previously reported, the motor responses are movements
of the face, jaws and tongue. The face movements are
ipsilateral and are usually described as "tingling" in
the side of the face or cheek. In some cases the patient
thought that the side of his face was moving when no
movement was observed. Perhaps these are motor responses
to subliminal parameters.

Salivation is a rare response to stimulation of this
area in the human. However, it may occur, and its occur-
rence is characterized by profusion. The patient "feels"
the saliva pouring out. This is quite different from
the complementary salivation which follows the motor
responses. Other autonomic responses are more common.
As previously noted these include respiratory arrest
and some change in sweating. Recently we have also
observed color changes in the face, as well as tachy=
cardia.

In the laboratory we have created epileptogenic
lesiqris in the periamygdaloid region of two chimpanzees.
These 'saniraals now have seizures characterized by initial
face movement. Their attacks begin with pulling of the
mouth towards the side of the lesion, followed by chewing,
salivation and alteration of consciousness. One animal
pulled at his chest with both hands and crawled about
the cage in a random fashion. During this period his
consciousness was altered and he could not be diverted
from hi"is activity. Both animals have begun seizure
activity immediately after ingestion of LSD-25. Twice,
after administration of this drug, continuing seizures
or status developed. In one animal seizures followed
intrathecal injection (in Elliott's solution)

o

Significance to the Program of the Institute; The amygda-
loid nucleus is an important structure within the temporal
lobe. We are studying temporal lobe epilepsy in this
Institute. Certainly these studies require more informa-
tion concerning the basic functions of important temporal
lobe structures such as the amygdaloid nucleus.

Proposed Course of Project; We will continue the clinical and
laboratory studies. More precise stimulation techniques may
yield more useful information.
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6, An Investigation of the Autonomic Phenomena which Follow
Stimulation of the Temporal Areas in Man and Higher Primates

7. Maitland Baldwin. M. D.

PRINCIPAL INVESTIGATOR

8, J. M. Van Buren, M. D.. Laurence L. Frost. Ph.D.. Shirley Lewis. R.N.

OTHER INVESTIGATORS

9. PROJECT DESCRIPTION

Ob.jectives

;

To further understanding of the central representations
of autonomic function.

Methods Employed ; 1, Electrical stimulation at operation,
2, Electrographic and electronic recording

during this stimulation.

Patient Material ; (N-I-506)

Adi'aissionE .vdult riales

Adult Feiiiales

Children Male
Children Female

No. Average Stay - days

17 8,71
4 4.30
3 16=33
1 7.0

Outpatient; Number of Patients; 25
Number of Visits 31

Ma.jor Findings; It seems clear that electrical stimulation of the
insular cortex or amygdaloid nucleus is followed by autonomic
changes. As previously noted, these consist of alterations in
gastric motility, blood pressure, pulse, and respiration. Also
it seems that stimulation of the periamygdaloid region in humans,

is frequently followed by pallor, flushing, or sweating.

In some patients we have reproduced an epigastric sensation
by stimulation of the periamygdaloid region. Certainly such a

sensation can be associated with epileptogenic discharge in the
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mesial temporal regions. It may also be coincident with
alteration in pulse rate (tachycardia), inspiratory arrest,
increase of gastric motility and changes in the color and
temperature of the skin, as well as pupillary dilatationo
The human patient associates the subjective appreciation
of these changes with a feeling of fear, V/e have noted
the objective concomitants of this feeling during stimu-
lation of the uncus and amygdaloid region.

Significance to the Program of the Institute ; These are
observations on the cerebral representations of autonomic
function. They are relevant to the physiological substratum
of most temporal lobe seizures.

Proposed Course of Project ; 'We will acquire a polygraphia
instrument with which we can record evidence of the various
objective changes. This simultaneous recording may provide
a quantitative estimate of the various alterations as they
relate to location and type of stimulus.
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60 Study of the Blood-Brain-Barrier in Brain In.lury Produced by Coldo
PROJECT TITLE

7o Igor Klatzo MoDo
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8» Eo J. Laskowski M,D. & A, Piraux M,D.
OTHER INVESTIGATORS

9- PROJECT DESCRIPTION;

GENERAL STATEMENT;

The question of brain edema is of paramount importance to the
neurosurgeon as a main complication in cases of brain injuryo There is
no question that one of the major factors in the development of brain
edema due to injury is the increased permeability of the blood-brain-
barrier (BoBoBo)o

Many aspects of this problem still remain obscure « There is
little information available concerning time of onset „ rate and topo-
graphy of spreads involvement of distant areas such as brain stem etCo
Moreverp many of the previous investigations on experimental brain
injury and edema are subject to criticism on two main points;

1) The experimental technics for production of brain injury
have been rather crude and the intensity of injury varied from animal
to animal

o

2) Only histological technics have been used in studies of
morphological changes <, It is true that the histological artefacts
produced by different factors 5 ioCo fixation, embedding etc are
nototious for imitating various appearances described by a number of
authors as characteristic of brain edema

„
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In order to avoid or miminize the objections mentioned
above a comprehensive study concerning problems of injury and edema
would require:

1) Application of a method in which experimental brain
injury can be uniformly reproduced

o

2) Application of a method for precise and reliable
evaluation of the B„B.B. as a sensitive indicator of one of the
major changes leading to brain edema.

The technic of cold injury and fluorescein technic for
study of the behaviour of B„B„B, seem to satisfy these two require-
ments and with their predominant use the following aspects will
be studied;

1) Reconstruction of the dynamics of brain edema due to
injury by study of different chronological stages of development.

2) Study of effects of varying intensities of injury
with particular reference to involvement of distant structures
such as brain-stem in an acute „ severe injury.

3) Relationship between temperature changes at different
depths of the cortex and underlying structures and morphological
changes produced by application of cold.

METHODOLOGY;

Technic for production of injury by application of cold
has been described in our Project # 513-B. In cats under anaes-
thesia direct or indirect (through overlying meninges and bone)
brain injurj?^ will be produced by application of cold metal plate
at (=-30 C)» Simultaneous measurements of temperature will be
carried out by micro-thermocouple introduced to the different
depths of cortex and underlying structures

,

Intravital use of fluorescein is a method of choice for
study of B.BoBo in our project. The lack of toxicity „ simplicity
of application, and satisfactory visual demonstration in ultra
violet light are the main advantages of this method. The most
desirable feature, with respect to our particular problem, however,

is the possibility of the assessment of the permeability of B.B.B.
in ultra violet light in the same block of tissues, which subsequently,
can be submitted to further histological and histo chemical investi-
gations.
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PROGRESS Airo STATUS;

Several cats were operated upon to assess the effect of
cortical exposure alone regarding changes in B.BcBc, A circular
opening of 1,5 crrio in diameter was made in the skull and dura was
reflected o After one hour of exposure » without drying „ the dura
was sutured and the overlying structures approximated and closedo
Studies with fluorescein and histological control stains revealed
no changes resulting from exposure alone o Groups of dogs and cats
are submitted now to brain injury by application of cold and the
outlined above investigations are in progress

«
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8. Milton G. Shy. M.D.. Beni Horvath & Emily Emmart M,Do
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION; (N-2-40.1)

GENERAL STATEMENT;

The Coon's fluorescein isocyanate technic for detection and
localization of antigen and antibodies in tissue sections has been
successfully used for a great variety of problems o Theoretically,
any substance capable of inducing antibody response can be studies by
this method

o

Myosin, one of the basic protein constituents of the muscle,
is presumably antigenic. Repeated injections of myosin into rabbit
should induce anti-myosin antibody productiono The antibody response
might be further enhanced by injection of myosin precipitated on alum
phosphate

o

The globulin fraction containing anti-myosin antibodies vd.ll

be isolated from the rabbit ' s serum and the antibody titers will be
determined. These antibodies will be then labelled with fluorescein
isocyanate without loss of their specificityo

Fresh muscle preparations, obtained from the biopsies of

normal controls and from patients with neuromuscular diseases will
be studied o After observations in phase-optics muscle fibers will
be incubated with labelled antibody solution. Consequently, the
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site of antigen (myosin) - antibody ( ant i-myosin) reaction ioCo

localization of antigen will be studied microscopically in ultra
violet light.

It is hoped that this procedure will bring out the fine
details concerning the distribution of myosin in a muscle fiber and
also provide some information about the behaviour of myosin in

various neuromuscular diseases.

Similar studies will be undertaken using other, related
to myosin muscle proteins.
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SERIAL NUMBER

2, Neurological Diseases and Blindness 3» Surgical Neurology
INSTITUTE OR DIVISION LABORATORY, BRANCH OR DEPT.

4, Clinical Neuropathology 5<

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Special Pathology of Epileptogenic Tissue (A) Histochemical and
PROJECT TITLE

Histological Investigations of Human Epileptogenic Tissue,

7. John Van Buren M.D.
PRINCIPAL INVESTIGATOR

8. Maitland Baldwin M.D. & Igor Klatzo M,D.
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION; (NINDB Pro.iect # 513-A)

GENERAL STATEMENT;

The relationship between epileptic activity and structural
change in the brain might be a key problem to the understanding of
epilepsy itself. The availability of a considerable quantity of
epileptogenic brain tissue removed in operation has formed a unio^ue

opportunity for the study of this subject.

METHOD EMPLOYED;

The epileptogenic tissue has been divided into two portions.
One has been placed for imbedding in paraffin. This allows chromatic
stains such as the trichrome and phosphotungstic acid hematoxylin stain,
reti«\U.in stain and the hematoxylin eosin. The other portion has been
set aside in formal-ammonium bromide. This fragment cbxi be used for
metallic stains for the outlining of glia and neurons. Fat and lipid
stains can also be carried out on this material. In addition, histo=
chemical technics described in Project B, will be applied. Histochemical
data obtained from Project B will be used as a base-line for interpre-
tation of the results in the human material.
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PATIENT MATERIAL t

Admissions: Adult Male
Adult Female
Children Male
Children Female

Noo
16
21
6

5

Average Stay -

9ol2
8o29
18,83
9o4

- da^s

Outpatient s Number of patients

s

Number of visits?

= CN-1-513)

MAJOR FINDINGS

s

The complete review of the available material has not been
finished. Initial findings include the following types of lesions;

(1) Pseudolaminar necrosis. This lesion consists of loss of cerebral
substance including neurons and glia, limited largely to the central
layers of the cerebral cortex. In this area the cerebral substance
appears spongy, and is frequently completely destroyed. Lesser changes
consist in a loss of neurons in this area. This change is apparently
secondary to interference with the fine penetrating blood vessels from
the surface of the cerebral cortex. Collateral Golgi stains of cerebral
cortex to show the endothelium of the capillaries demonstrates that the
maximum density of the capillary network lies in these central layers
of the corteXj probably in layer III to upper V„ From this„ the
inference perhaps follows that this area of the ceri»bral cortex requires
the greatest blood supply. It has also been shown by other work that
in the lower portion of the cortex a junction is made between the blood
supply from the surface and from the white substance. Hence „ it is

apparent why this area of cerebral cortex is the most vulnerable to
mild anoxia, (2) Complete cortical necrosis. This lesion is apparent-
ly a continuation of the above-mentioned process in which none of the
cerebral cortex remains, (3) Fats and lipid deposition. In many
epileptogenic lesions in which there is lack of severe pathological
change phagocytes filled with lipid which will stain x-d-th sudan IV as
well as scharlach have been found in the perivascular spaces and as

well at times free in the cerebral substance apparently at at distance
from vessels. The origin of this lipid is obscure as in some cases
there is no obvious break-down of myelin in tissue, (k) Neuron damage.
Damage to the neurons has appeared in many of the sections. The most
common change is that of the dense pyknosis of the cell^ shrinkage of

the cell in decreasing its lateral dimensions and tortuosity of the
apical dendrite. It is considered that in many instances this is a

traumatic artefact since there frequently is no surrounding increase
in the pericellular satelites, A similar change has been shoim in a

recent paper by Cecile Vogt, published in the Annals of the First
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International Congress of Neuropathologyo (5) Fibrous astrocytosis
of the corteXo In this change „ best demonstrated on the metallic
impregnations, fibrous astrocytes appear in layers of the cortex in
which they are normally absent. They are normally present, of course

„

in the molecular layer 5 and occasionally in the Vlth layer of the

corteXo (6) The meningo-cerebral cicatrixo This is the classical
brain scar in which there is a union of the fibrous tissue elements of

the dura with the fibrous framework of the cerebral cortex itself,

namely, the tissue about the blood vesselSo There is general hyper-
trophy of these structures, a fibrillary astrocytosis and loss of fine
capillary supply to the affected cerebral corteXo Or, there may be a

considerable quantity of debris arising from myelin destruction, and
old blood pigment which is deposited in the phagocytes.

Significance to Neurological Research: Although the basis of epilepsy
as yet remains obscure, basic studies on the structural changes of

epileptic lesions are necessary for an illucidation of its mechanismo

Proposed course of the Pro.iect; It is hoped by further study in this
direction, particularly with cytochemical methods, that further know-
ledge of basic importance may be uncovered in this direction.
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PROJECT TITLE

Studies in Eixperimental Epilepsy

7. Igor Klatzo. M.D.
PRINCIPAL INVESTIGATOR

E. Jo Laskowski, M.Do & A. Piraux. M.D.
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION! (NINDB Pro.ject # 513-B) (N=- 1-513)

GENERAL STATEMENT;

The studies on experimental epilepsy are not new j however,
our knowledge about the morphological changes is lagging far behind
the progress made in evaluation of physiological data from these
studies:

The following reasons may account for this:

a) The methods used for production of epileptic seizures
involved usually, either a crude injury to the brain (by trauma,
electrocoagulation etCo), or introduction of foreign chemical agents„
Even in electrically induced seizures various drugs have been given
concomitantlyo In all these instances there is the basic difficulty
of differentiation between effect of an introduced injury (chemical
or traumatic) and effect of seizures alone.

b) The methods which have been used for study of the
material from the experimental epilepsy were limited mostly to
routine neurohistological technics, which may not be sufficiently
sensitive to reveal finer changes in the cells as based on the
altered metabolism.
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6

To surmount these two; inaaequacies in the study of experi-
mental epilepsy it seemed appropriate

;

a) To apply a method for production of seizures which will
avoid traumatic injury or introduction of foreign chemical substances.

b) To use moderns predominantly histochemical technics
which may detect early alterations in elements which are of special
interest in the problem of epilepsy,, These elements include; neurons,
ground substance and blood-brain --=barrier o

With application of an appropriate technic for induction of
the epileptic seizures .'vhich would meet the criteria mentioned under
a) several groups of animals can be studied s l) those with frequent
and numerous seizures = analogous to epileptic status a 2) chronic
group - in which animals would be submitted = to one seizure a day
for several months, 3) intermediate group = where animals will
have several seizures a day for a' certain period of time. Brain
tissue obtained from these animals together with a normal control
group will be submitted to in-^estigations as mentioned above under b)o

With the base-line established from these studies the
problem of the relationship between trauma and epileptic seizures
can be then approached,.

Using application of cold as the most suitable technic for
the production of brain injury which can be controlled in extent

„

the following evaluations will be attempted?

1) Comparison of frequency and severity of seizures between
a group of epileptic animals which was exposed to previous brain injury
and a group which underwent the same number of seizures but was not
exposed to any brain injury„

2) Comparison of morphological features of brain injury
produced by cold alone and brain injury in animals which in addition
were submitted to numerous epileptic seizures „ This comparative
study may have bearing on Penfield's theory that the lesions responsible
for epileptic seizures have a tendency to selfpropagation.

METHODOLOGY;

The audiogenic stimulation technic seems to meet requirements
of our problem. In susceptible strains of mice or rats epileptic
seizures can be produced by audiogenic stimulation applying shrill
sounds; i.e. door=bellp Galton whistle,, or pure tones of proper
frequency and sufficient intensity. There is no introduction of any
foreign substance and no gross injury to the brain is involved. This
technique has been successfully used for psychological studies in mice
and rats and also for testing the ariti=convT;.lsant drugs. As the
refractive period lasts only about 15 minutes there is no problem of

dosing the intended number of seizures.
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The histochemical methods were selected primarily on the
basis of their applicability for the study of important chemical
components of those CoNoSo elements which may have special bearing
on the problem of epilepsy

»

The following histochemical technics will be used?

1) Einarson's gallocyanin method for nucleic .acids. This
will be combined with quantitative photometric absorption studies in
the visible wave range.

2) EJnzymatic assay using s acid phosphatase „ alkaline
phosphatase, naphtol AS esterase „ cholinesterases etc,

3) Ground substance studies using Hess^ PAS technique.

The behaviour of B.BcB. T\rill be studied by fluoresceins
Trypan blue and Trypan red techViies, The problem of vasoconstriction
versus vasodilatation will be approached by benzidine and other
related technics.

All material will be submitted to the Parallel control
investigations using the routine neurohistologi cal technics i.e,

silver stains , gold impregnation
s,
cresyl violet etCo

For the method of production of__controlled in4M^^ "to the
brain the appropriate instrument has been constnicted. This
instrument consists of a metal plate 10 x k mm., which is connected
by a metal arm to a glass container which can be filled with dry
ice - acetone or any other cold mixtures. The thermocouple gives
the temperature readings from the surface of the plate. The surface
of the metal plate is modelled according to the curvature of the
brain surface. Cold injury can be produced by a) direct contact
between pial surface and cold metal plate or by b) application of
the metal plate to the skull after reflecting the skin. Operative
injury to the brain in this case is completely avoided.

By adjusting the head of the animal (with craniotomy
opening or with only reflected skin) to the metal plate with the
known standard temperature (-30 C) the amount of the cold applied
will be regulated by the time of contact between the plate and the
underlying structures. In the present studies on experimental
epilepsy in rats only the application of closed cold injury (through
the reflected skin) has been consideredo EEG studies will be done
on the same animals from different groups.
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PROGRESS AND STATUS

s

For the audiogenic stimulation the sound-proof box with
the included door-bell and timer has been constructed » Forty rats
of M 520 strain were selected on the basis of successful inducement
of epileptic seizures after the first stimulation „ All these
forty rats have now been submitted to audiogenic stimulation once
a day. New groups of selected rats have been started on several
audiogenic stimulations per day« The instrument for the production
of cold injury mentioned above has been devised and obtained. One
group of rats underwent a closed cold injury (lOseconds at -37°C)

„

which the animals sustained wello This group and a similar control
group without cold injury are submitted to several audiogenic
stimulations per day. Histochemical technics mentioned in methods
ology are being tested for reliability and constancy of the

results.
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2. Neurological Diseases and Blindness 3* Surgical Neurology
INSTITUTE OR DIVISION LABORATORY. BRANCH OR DEPT,

4, Clinical Neuropathology 5«

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Special Pathology of Epileptogenic Tissue (C ) Tissue culture studies
PROJECT TITLE

7. Igor Klatzo M.D. ^
PRINCIPAL INVESTIGATOR

8. Choh-Luh Li M.D. _^_____________________ _>__
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION ; (NINDB Pro.ject # 513°C) (N-1-513)

GENERAL STATEI4BNT;

As a supplement to histological, histochemical, and physio-
logical studies concerning the ejqierimental and human epilepsy a new
approach using the tissue culture is considered. The growth of nervous
tissue in vivo has been successfully carried out and studied by numerous
investigators and the technics involved are well established. With
regards to epilepsy the following problems seem to be accessible by
the tissue culture method,

1) Study of electrical excitability and conduction in vivo
in a single cell isolated in tissue culture under the visual control
in phase-optics and using micro-manipulator device for measurements of
electrical potential,

2) Testing effects of various convulsant agents on the
electrical behaviour of the isolated nerve cells in tissue culture
under the visual control of phase optics.

3) Cytologica]. analysis of nervous tissue elements cultured
from epileptogenic human foci.
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METHODOLOGY;

It is necessary to establish a facility for tissue culture.
This would be geared on eulturing of relatively small amount of tissue
derived from human surgical material and experimental animals. Roller-
tube technic appears to be the most suitable for eulturing the nervous
tissue. Observations will be carried out primarily in phase optics and
in time-lapse cinemicrophotography. The micromanipulator and technic
for measuring electrical potentials from a single nerve cell has been
developed by Dr. li. and will be adapted to tissue culture studies.
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SECTION OR SERVICE LodA^loN (B^ mm. THAN betheSdA)

6. The Investigation of the Site and the Extent of Lesions IJivolving CNS
PROJECT TITLE in Cerebral Palsy and Allied ConditioniT

7. Anatole S« Dekaban, M.D.

PRINCIPAL INVESTIGATOR ^

—
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES^ COMPLEMENTS^ OR PARALLELS RESEARCH DONE
ELSE57HERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNEL, FACILITIES 'OR FUNDS), IDENTIFY SUCH RESEARCH? (BY SERIAL
NO. (S) IF WITHIN NIH).

10. PROJECT DESCRIPTION;

Objectives: To correlate the clinical picture of the patient with
the state of brain as seen in pneumoencephalogram. To obtain
some insight into the possible etiology and pathogenesis of the
encountered lesions, at least in a proportion of instances.

Methods Employed i

1. Genetic investigation.
2, Detailed neurological examination, including psychological

testing and EEG.
3» Pneumoencephalogram.

h» Other special tests as indicated.

Patient Materials
No. Average Stay in Days

Admissions i Children Male 21 21
Children Female 16 18
Adults Male 5 16
Adults Female 1 21

Clinical Project N-9-602 and N-9-803





Major Findings;

Analysis of the ii3 investigated patients s

Pneumoencephalographic studies contr-ibuted considerably to
the estimation of the location and extent of the lesion and
so aided in the evaluation of the causal origin of the condi"
tion. Out of 35 patients who had pneumoencephalograms done^
12 showed the ventricular system and subarachnoid space to be

within normal limits thus excluding gross focal damage to the
braino Twenty=three patients had grossly abnormal pneumo"
encephalograms. Two of them showed evidence of arrhinencephaly =

an abnormal development of the brain which must originate before
the 28th day of gestation. Two patients showed unilateral
porencephaly c, thus indicating that a massive focal destruction
of the brain had occurred either in the form of infarction or
hemorrhage. Three patients had arrested communicating hQrdro='

cephalus. Sixteen patients had moderate to marked dilatation
of the ventriisular systemg of these j, in -seT/en the ventricular
system on one side vjas more enlarged than on the other | in the
remaining nine the ventricular system was abnormally but about
symmetrically diljated suggesting a type of pathological process
which led to uniform involvement of both hemispheres.

Clinical examination including evaluation of family and personal
history helped in formulating classification of the condition
in l8 out of ii3 patients.

Special tests such as neutralization of virus antibodiesj, tests
for toxoplasmosis 3 glucose tolerance test^, estimation of the
CSF neuraminic acid and alike were performed on the material
derived from patients and at times also from the mother. In
six instances one or other of these tests were helpful in in=
dicating causative factor.

When data derived from all the employed methods of investiga=
tion were considered it was f oun.d that in 11 out of Ij.3 patients
the etiology or precise pathology of abnormal neiorological

status was established. In 11 of the remaining 32 patients
the etiological impression was stz'ongly probablej, in 12 possi=
ble and in. nine the etiology remained unlcnown. The symptomatic
diagnosis was made in all instances.

Significance to Neurologic^alResearchj In a majority of cases the
etiology of cerebral palsy and allied conditions is poorly
understood. Bet-ter knowledge of hereditary backgroundp clinical
manifestations 5 as well as the location and extent of the lesion
may further our insight into the diverse etiology of these
conditions

,





Proposed Course of the Project; Further accumulation of data is
needed before global analysis can be attempted, Howeverj
various interesting aspects arising from the already present
material are being elaborated for the purpose of several pub-
lications.
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16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
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Baldwin, M. Chapter on "Congenital Lesions of the Central Nervous
System". Practice of Medicine (6th Edition), J.C. Meakins^
editor, St. Louis, 19^6, The C. V, Mosby Co., Page 176U«

Dekaban, A.S. Recessive inheritance of mental deficiency - the
paper mailed to Arch. Neurolo & Psychiat.

Dekaban, A.S» and Magee, K. Neiirological abnormalities in infants
bom of diabetic mothers. Pending.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:

Dr. Anatole S. Dekaban has been re-appointed as Assistant Professor
of Neurology at the George Washington University Medical School.
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PROJECT TITLE to Neurological Abnormalities in the InJantsT

7, Anatole S. Dekaban, M.D,

PRlNdTPAI MrESWGAtok
~~~~— '

8. Dr. T. E. Cone and Dr. H. H, Hill, Naval Medical Center

Dr» L. J. Geppert and Dr. H. L. Riva, Walter Reed Army Hospital

OTHER INVESTIGATORS
" " "

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEyffiERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-

SOmJEL, FACILITIES OR FUNDS) , IDENTIFY SUCH RESEARCHs (BY SERIAL
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10. PROJECT DESCRIPTIONS

Objectives^ Analysis of various factors occurring in pregnant mothers
or complications of birth which may cause or contribute to neuro-
logical abnormalities in infants.

Methods Employed

g

1. Prenatal care of mothers under research and their individual
final assessment.

2. pfecording and evaluating of the course of birth and perti-
' nent abnormalities

•

3. Examination of the newborn infants during initial hospital
stay.

U. Follow-up examination of infants.





Patients Materials Since the Spring of 1956, all deliveries of
pregnant women at the Naval Medical Center and Walter Reed
Army Hospital as well as the infants born in these two in-
stitutions are the subject of this study. (N-9-803)

Clinical Project

Major Findings £ A number of abnormalities of the CNS in newborn
infants were encountered, examined and recorded. This^
however, cannot be evaluated until the project will be in
operation at least for one year. Follow-up examinations will
begin within the next 2 months.

Significance to Neurological Researchg It is known in general that
various environmental factors acting during prenatal, intranatal
and early postnatal life may be responsible for brain damage and
the associated clinical sequelae in infants. This study may be
able to reveal the relative importance of certain factors over
the others and also their incidence. Since careful and uniform
examinations are being conducted during all stages of prenatal
and postnatal life, final analysis of the findings may be
significant.

Proposed Course of the Proiepti The outlined examinations and
recordings of the data have to continue before the analysis
can be attempted. The large and incessant number of subjects
under study imposes a particularly heavy load of work on the
staff members of this section. This is the more so after an
especially trained technical assistant was drafted into the
the Army in the middle of our work.
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CALENDAR YEAR 1956.

None.





ORP-1 Calendar Year 1956
^ /

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Bart A, Project Description Sheet 1. NINDB 64 (C)
SERIAL NUIiBER

2, Neuroj-ogical Diseases and Blindness 3o Surgical Neurology
INSTITUTE OR DIVISION ~" ~ LABORATORY^ BRANCH, OR DEPARTMENT

U» Developmental Neurology 5« ____________^
SECTION OR SERVICE "LOCATION (IF OTHER THAN BETHESDAT

6. Experimental Production of Congenital Malformations of the CNS,
PROJECT TITLE

" ~ ~~ ~~~

7. Anatole S. Dekabarij M.D«
PRINCIPAL INVESTIGATOR

Marie J» Kendall 3 B.A»
OTHER INVESTIGATORS

9, IF THIS PROJECT RESEMBLES, COMPLEMEflTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCHs (BY SERIAL
NO. (S) IF WITHIN NIH)o

10. PROJECT DESCRIPTIONS

Objectivess The purpose of this project is the production and analysis
of congenital abnormalities of the CNS in mice.

Methods Employed? X-ray radiation of mice during different stages
of pregnancy.

1. X-ray radiation of pregnant mice from a strain which does
not show any significant incidence of spontaneously occurr^
ing abnormality of the CNS.

2. X-ray radiation of pregnant mice in stages of pregnancy
parallel to the mice in One (l)| the strain used here
show an abnormally high incidence of spontaneous mal"
formations of the CNS.

3» Gross^ skeletal, and microscopic examination of the
obtained specimen.





Material; Mice strains NIH stock "general purpose Svd.ss Albino"
and Black C ^7«

Clinical Project

Major Findings? We are considerably liinited in space for main-
tenance of mice. Since only certain age mice can be used^ we
have to harbour them until they attain it. Then^ only about
20 per cent of those kept become pregnant as a result of
restricted duration of mating time. In strain "general pur=
pose Swiss Albino" U7 litters were obtained from irradiated
mothers. Approximately l/6 of these had major abnormality

j,

approximately l/U moderate to mild and the remainder are free
from detectable abnormalities. In strain Black C ^7 only four
litters were obtained from irradiated pregnant mothers up to
date.

Significance to Netirological Researchg Morphogenetic and patholog-
ical analysis of congenitaT^briormalities of the CNS at diff-
erent stages of development will be utilized as an adjunct in

explaining similar abnormalities occurring in humans.

Proposed Course of the Firojectg Accumulation of more material in
both strains of mice is needed before attempting an analysis

o

This will continue during the next year*





ORP-1 Calendar Year 1^

PUBLIC HEALTH SFRVICE - - NATIONAL INSTITUTES OF HEALTH

INDI\riDUAL PROJECT REPORT

Part B: Budget Data 11, NIISrDE 64 (C)
SERIAL i^TOMB^R

12. BUDGET DATA :

ESTIMATED OBLIGATIONS MN YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY' 57 ^
fZZo^o SjSf 'LIJT/

BUDGETED POSITIONS

PROF OTHER TOTAL

2.,-?.

PATIENT DAYS

FY' 57
,53 :^, 2,.

13. BUDGET ACTI\aTY :

RESEARCH /X7

REVIEW & APPROVAL / f

BIOLOGIC STA^roARDS / 7

ADMINISTRATION / 7

PROFESSIONAL &
TECHNICAL ASSIST- / 7
ANCE

14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL

FOR THIS PR0J5X:T IN FY 1957. IF COOPERATING UNIT IS \VITHIN NIH

INDICATE SERIAL NO(S):





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

I^rt C: Honors, Awards & Publications 1^. NINDB 64 (C)

SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAW ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 19^6:

None.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956s

None.
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PUBLIC HEAXTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part Ao Project Description Sheet 1. NINDB 65 (C) ___^
siRTnrTii^R ' "

2, Neurological Diseases and Blindness 3<> Surgical Neurology
INSTITUTE OR DIVISION LABORATORY^ BRANcik<, OR DEPARTMENT

U* Developmental Neurology 5»
SECTION OR SERVICE ' LOCATION (IF OTHER THAN BETHESDA)

6, Preparation of the Horizons of the Normal De-^relopment of the Major
PROJECT TITLE Structures of the CNS in Mice«

7. Anatole So Dekaban^, M.D.
PRINCIPAL INVESTIGATOR

8. Marie Jo Kendall^ B.A«
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS^ OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNELj FACILITIES OR FUNDS) ^ IDENTIFY SUCH RESEARCH? (BY SERIAL
NO. (S) IF WITHIN NIH)c

10. PROJECT DESCRIPTIONS

Objectives ^ The main purpose of this work is to supply norms of
iTie gross and microscopic structure of the CNS of mice dur=
ing progressive stages of prenatal and postnatal development.

Methods Bnployedg

1» Dissection of the CNS of mice of 16 progressive develop-'

mental stages.

2. Preparation and staining of serial sections.

3o Identification and outlining of main structures on the
low power microphotographs.

liELce Materials
No. of Horizons Prepared

Stock colony of white albino mice 6

Clinical Project





Major Findings £ Careful dissection of brain and brain stem of

fetus and yoimg mice in six age horizons were performed

»

The specimens are sectioned serially and stained <> In addi"

tionj, gross characsteristics of ten adult mice brains were
studied and measurements statistically evaluated.

Since this is a descriptive anatomical study^ the provision
of all required horizons must preceed the analysis and
outlying of structures o It needs to be stressed that to

obtain one perfect set of serial sections for one horizon
it is usually necessary to process and section six to 12

brains. Only those sets which are in ideal conditions can

be utilized for description and photographyo

Significance of Neurological Researchg An experimental approach

to congenital malformations of the CNS is necessary to help
understand certain obscure malformations occurring in humans.

The provision of norms of the central nervous system has to

preceed the experimental production of congenital malforma-
tions, as there does not exist ariy proper guide in the form
of an atlas or of a satisfactory reference during consecutive

stages of the development of the mouse.

Proposed Course of the Projects Processing of further age horizons

must continue and" will' require further one to two years of

work.





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - =- NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part Bs Budget Data 11. NINDB 65 (C)
SERIAL NTOffiER

12. BUDGET DATAs

FT'57 ^ ^
^H.o^d ^J^^ ^%^^/

ESTIMATED OBLIGATIONS MAN TEARS

DIRECT REIMBURSEMENT TOTAL FROF OTHER TOTAL

^
'3;? /, /.33

BUDGETED POSITIONS

PROF OTHER TOTAL

PATIENT DAYS

,33 /,

13. BUDGET ACTIVITY

i

RESEARCH

REVIEIT & APPROVAL

BIOLOGIC STANDARDS

/,.33

/^ ADMINISTRATION CJ
PROFESSIONAL &

TECHNICAL ASSIST-
ANCE /~7

lU. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS 5 PROVIDING FUNDS^ FACILITIES., OR PERSONIffiL

FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT IS TJITHIN NIH
INDICATE SERIAL NO (S)8





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards & Publications 15. NINDB 65 (C)
SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1956s

None.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT
DURING CALENDAR YEAR 1956 s

None.





ORP-1 Cdlondar Year 1956

PUBLIC H'^ALTir SERVIO'; UilTIOlWL HiS'lTTUTES OF K11LTH

TH'orvrnijAi, i^:^ojxcT report

Part A. I^oject Description Sheet 1. NINDB 66 (C)
SERIAL NIIlffiER

2. Neurological Diseases and Blindness 3. Surfp.cal Neurology
iLiSfTTurE OR DlVlSIOfJ

" "
ti'uiOPJlORY^'RRAMCH, OlTDE'PARTMENf

li« Developmental Neurology 5«
SECTiOf OR SERVICE ~ LOCATION (IF OTHER THAN BETHESMJ

6 . Pathological Study of Microgyria ^^ _____
PROJECT TITLE

7. Anatole S. Dekaban , M.D,

0. Possibly
OTIiSiTIWVESTIGO'ORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESBARCIi DO^IE

ELSEIWIERE IN THE PUBLIC HEALTH SERVICE (IVITHOUT INIERCI-IANGE OF FER^.

SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH j (BY SERIAL
NO. (S) IF -WITHIN NIH).

10. PROJECT DESCRIPTION

t

Objectives? To further the understanding of morphology
<,
pathogenesis

and etiology of microgyria

o

Methods Employed

i

1. Review of the development of the human cerebral cortex
utilizing brains of human embryos

»

2. Gross and microscopic study of microgyria in pathological
specimens

«

3e Analysis of the clinical history.

Materials

1. Collection of human embryo brains at representative stages
of development and processing of microscopic sections*
Stages available at present ~ Uo





2. Collection of brains with microgyria for histological
processing. Three such brains are being prepared for
staining

.

Clinical Project (N-9-803)

Major Findings

t

This project has just begun.

Proposed Course of the Project; To continue collection and pro-
cessing of pathological specimen.





Orp-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - MATIOML INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part Bi Budget Data 11. NINDB 66 (C)
SERIAL NUMBER

12. BUDGET DATA:

ESTDIATED OBLIGATIONS I.IAN YEARS

DIRECT REBffilJRSEIJENT TOTAL PROF OTHER TOTAL

Fl'57
o

BUDGETED POSITIONS

PROF OTHER TOTAL

PATIENT DAYS

FY'57

13. BUDGET ACTIVITY:

RESEARCH /27

REVIEW & APPROVAL f~~l

BIOLOGIC STANDARDS /~7

ADICCNISTRATION EJ
PROFESSIONAL &

TECHIIIGAL ASSIST"
ANCE r~J

lU. IDENTIFT ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FTJl-JDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT 11^ FY 1957. IF COOPERATING UNIT IS i.TTTHIN NIH
INDICATE SERIAL NO(S):
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PUBLIC HEALTH SERVICE NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

I^t C: Honors, Awards & Publications 1^. NINDB 66 (C)
SERIAL NUIIBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 19^6:

None

.

17. LIST HONORS AND AWARDS TO FERSONl^L REUTING TO THIS PROJECT DURING
CALENDAR YEAR 19^6:

None.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 67 (C)

SERIAL NUMBER

2» Neurological Diseases and Blindness 3. Surgical Neurology
INSTITUTE OR DIVISION LABORATORY, BRANCHj OR DEPARTIvENT

U* Developmental Neurology 5. ___„
SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Measvirements of Ebctemal and Internal Orbital Distance as well as Inter-
rtiOJteCT TITLE Pupillary Distance in Children up to 6 Years of Age.

7» Anatole S. Dekaban, M.D,

PRINCIPAL INVESTIGATOR

8, Charles Mullins,
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSETOERE IN THE PUBLIC HEALTH SERVICE (VflTHOUT INTERCHANGE OF PER-
SONNEL, FACILITIES OR FUNDS), IDENTIFr SUCH RESEARCH: (BY SERIAL
NO. (S) IF WITHIN NIH->.

10. PROJECT DESCRIPTION ;

Objectives? It has been found that the measurement of the intern-

pupillary distance in humans for the purpose of estimation of

abnormality of the sphenoid bone is unsatisfactory. It is

thought that either external or internal orbital distance or
index thereof should take place of the measurements of the

interpupillary distance.

Methods Employed

s

1. Measurements of the above-named distances in children at
progressive ages beginning from zero to six years of age.

2. Correlation of physical measurements of a small group of
children with measurements made on cephalometric x-rays.

3. Statistical analysis in various age horizons.





Children's Materials Measurements of about 2^ boys and 2^ girls
are needed for each age horizon. Up to the present time over

300 measurements have been taken.

Clinical Project (N-9-803)

Major Findings

t

This project is in its beginning and no analysis
of data can be made until sufficient number of measm^ements
are available

o

Significance to Neurological Researchg To make the estimation of

conditions such as hypertelorism more scientific j the measure-
ments of stable bony structures rather than movable organ as

eyeball, should be performed. As an example a concommitant
divergent strabismus can be givenj in this instance measure-
ment of the interpupillaiy distance for the estimation of the

abnormality of the sphenoid bone would obviously give false

results

.

Proposed Course of the Project? Firsts sufficient numbers of

measurements for each horizon have to be taken. Then^ those

mill be evaluated and standard deviations estimated.





ORP-1 Calendar Year 19^6

PUBLIC HEALTH SERVICE - - NATIONAL DISTITUTES OF H!':ALTH

EffiKIDUAL PROJECT REPORT

Part B: Budget Data 11. NINDB-Qg- ( (;)

SERIAL NmfflER'"

12. BUDGET DATA

J

FT'57

ESTIMTED OBLIGATIOI-JS MAN YEARS

DIRECT REHvIBURSEMENT TOTAL PROF OTHER TOTAL

o

BUDGETED POSITIONS

PROF OTHER TOTAL

FY>57

13. BUDGET ACTIVITY;

RESEARCH fJC/

REVIE1I7 & APPROVAL /~J

BIOLOGIC STANDARDS [^

PATIENT DAYS

ADMINISTRATION rj
PROFESSIONAL &

TECHNICAL ASSIST-
ANCE r~i

lU. IDENTIFY ANY COOPERATING UTttTS OF THE PUBLIC HEALTH SERVICE ^ OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONI-IEL

FOR THIS PROJECT IN FY 1957 . IF THE COOPERATING UNIT IS MTHIN
NIH INDICATE SERIAL NO (S)s
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PUBLIC HEALTH SERVICE NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

"Sax^ C: Honors, Awards & Publications 15. NINDB €#- (C)
SERIAL NUIffiER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1956:

None.

17. LIST HONORS AND AWARDS TO PERSONNEL REUTING TO THIS PROJECT DURING
CALENDAR YEAR 1956:

None.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

I^rt A. Project Description Sheet 1, NINDB 68 (£)
SERIAL NUMBER

2. Neurological Diseases and Blindness 3« Surgical Neurology ^^^^
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

li. Developmental Neurology 5*
SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Pathological Studies of the Aborted Embryos*
PROJECT TITLE

'

7. Anatole S, Dekaban, M.D.
PRINCIPAL INVESTIGATOR

8. Dr. H. H. Hill and Dr. H. L. Riva
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEl/ENIS, OR PARALLELS RESEARCH DONE
ELSSTOERE IN THE PUBLIC HEALTH SEIVICE (WITHOUT INTERCHANGE OF PER-
SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH? (BY SERIAL
NO. (S) IF WTHIN NIH).

10. PROJECT DESCRIPTION: (N-9-803)

Objectives? Attempt to correlate encountered abnormalities in
embryos, placenta and umbilical cord on the one hand with clini"
cal deviations of maternal state during the pregnancy.

Methods Employed?

1. In cooperation with Gynecology services of the Naval Medical
Center and Walter Reed Army Hospital clinical evaluation of
maternal conditions prior to abortion is carried out,

2. Gross examination of aborted products.

3. Microscopic examination of aborted products with special
emphasis on Central Nervous System, placenta and umbilical
cord.

Material; Products of abortion. Medical records related to respective
abortion«





Major Findings? Up to date 31 embryos were examined and in a few
instances a significant pathology was encountered. However

j

this is the beginning of the study and no involved evaluation
is as yet possible.

Significance to Neurological Researchs This study is of special
importance and is complimentary io the parallel studies on

neurological abnormalities in surviving infants described
under Project No. NINDB 63 (C)

.

Proposed Course of the Projects This project began several
months ago. i^'urther accumulation, processing and evaluation
of the material must continue before analysis can be made.
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PUBLIC HFALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data

12. BUDGET DATA :

ESTIMATED OBLIGATIONS

11. NINDB 68 (C)
SERIAL NUMBER

MAN YEARS

DIRECT REIMBURSEMENT TOTAI PROF OTHER

FY* 57

BUDGETED POSITIONS
s

PROF OTHER TOTAL
PATIENT DAYS

TOTAL

FY' 57

13. BUDGET ACTIVITY :

RESEARCH

REVIEW & APPROVAL

BIOLOGIC STANDARDS

m ADMINISTRATION ^
PROFESSIONAL &

TECHNICAL ASSIST- / f
A-NCE

14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE » OR

OTHER ORGANIZATIONS. PROVIDING FUNDS, FACILITIES, OR PERSONNEL

FOR THIS PROJECT IN FY 1957. IF COOPERATING UI\IIT IS WITHIN NIK

INDICATE SERIAL NO(S):
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PUBLIC HEA.LTH SERVICE NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards & Publications 15. NINDB 68 (C)

SERIAL NUliBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALEflDAR YEAR 1956:

None.

17. LIST HONORS AND AWARDS TO PERSONI^L REIATBJG TO THIS PROJECT DURING
CALENDAR YEAR 1956:

None.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 69 (C)
SERIAL NUI'iEER

2. Neurological Diseases and Blindness 3. Surgical Neurology
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

k. Clinical Psychology 5.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. The Function of the Temporal Lobe in the Recording of Experiences.
PROJECT TITLE

7. Laurence L. Frost
PRINCIPAL INVESTIGATOR

8. Maitland Baldxirin, Mildred Blevins
OTHER INVESTIGATORS

9. IF THIS PROJECT KESEflBLES, COKPLE^:ENTS, OR PARALLELS RESEARCH LONE

ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO. (S) IF

WITHIN NIH).

10. PROJECT DESCRIPTION ;

Objectives ; To investigate the role of the temporal lobe with its

structures and central connections in learning, recollection, recall, and

reproduction of learned material.

Methods Employed : (a) Psychological tests and more specific tests to

measure learning are administered to patients with cerebral seizures. In

patients receiving surgical therapy for their seizures, these tests are

readministered post-operatively. (b) Observation of chimpanzees before

and following surgical removal of cerebral tissue.





ORP-l(a) Calendar Year 1956

Patient Material ; (N-1-301)

Average Stay - daysNo. J

Inpatient

:

Adult Male
Adult Female
Child Kale
Child Female

25
23

Outpatient: Nuinber of patients lU
Wmnber of visits lU

Major Findings ; (a) 1. Patients with epileptogenic foci in the temporal
lobe of the dominant hemisphere; are less adept in verbal skills than
patients with epileptogenic foci in the temporal lobe of the non-dominant
hemisphere . This relative irr:pairment of verbal skills in one group of
patients may render them more prone to learning difficulty in verbal
material. "Tactual-kinesthetic" learning apparently is acquired relatively
slowly in most patients with intracranial^ pathology. EarJ.y findings, suggest
that learning of this sort is acquired more slowly in patients with
epileptogenic foci in the non-dominant hemisphere.

2. Many of these patients iirith intracerebral pathology
do not attend or concentrate well particularly on materials which lack
meaning appropriate to the patient. Such material is represented by mental
arithmetic or digit-symbol substitution. If the patient is presented with
material into which he can read personal meaning or if the stimuli to
learning have been forceful enough, recall of the material has been
adequate

.

3. Immediate, recent, and remote memory of a routine
and impersonal nature has been demonstrated to be not at wide variance
from that obtained from "control" groups of subjects. Personal memories
of recent and remote temporal qualities are yet to be studied

o

(b) Observation of chimpanzees has shown that removal of
one or both temporal lobes does not markedly alter their behaviour in old
learning (habits of feeding, etc.) and does not appear to change their
recognition of cage mates or of personnel handling them.

Significance to the Program of the Institute ; Patients with chronic or
acute intracerebral pathology frequently complain of a memory loss. Some
patients with epileptic seizures arising from the temporal lobe report a
"memory" aura and "memory" responses are obtained occasionally from
electrical stimulation of the temporal lobe. The aim of this project is
to define the mechanisms of memory as they relate to normal and disturbed
cerebral functioning. This project is closely related to the project
Mechanisms of Memory, Branch of Surgical Neurology.

Proposed Course of the Project : As well as continuing the present line of
investigation, the part played by personalized memory xirill be more
carefully studied with the hope of determining a method of quantifying
personal reminisence.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11. NINDB 69 rC )

SERIAL NUtlEER

12. BUDGET DATA:

FY'57

ESTfflATED OBLIGATIONS MN YEARS

DIRECT RED-ffiURSEHENT TOTAL PROF OTHERS TOTAL

BUDGETED POSITIONS

.IS

PATIENT DAYS

'- --

PROF OTHER TOTAL

,2^ i33 .-^3
FY'57

13. BUDGET ACTIVITY ;

RESEARCH f^
REVIEV/ & APPROVAL /"T

"

'BIOLOGIC STANDARDS / /

ADMINISTRATION rj
PROFESSIONAL &
TECHNICAL ASSIST-
ANCE r~j

lU. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE,
OR OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR
PERSONNEL FOR THIS PROJECT IN FY 1957. IF COOPERITING UNIT
IS l)n:THIN NIH INDICATE SERIAL NO. (S):





ORP-1 Calendar Year 19^6

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards & Publications 15- NINDB 69 (C)

SERIAL NUI-iBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING

CALENDAR YEAR 1956:

17. LIST HONORS MD AWARDS TO PERSONl-JEL RELATING TO THIS PROJECT DURING

CALENDAR YEAR 19$6:





ORP-1 Calendar Year 1956
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INDIVIDUAL PROJECT REPORT

Part A, Project Description Sheet 1. NINDB (70C)

SERIAL NUlffiER

2. Neurological Diseases and Blindness 3. Surgical Neurology
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

h. Clinical Psychology $. -

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Personality Characteristics of Temporal Lobe Epileptics.
PROJECT TITLE

7. Laurence L. Frost
PRINCIPAL INVESTIGATOR

8. Maitland Baldwin, Mildred Elevins, Robert Savard, Joyce Olhoeft
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLE^iENTS, OR PARALLELS RESEARCH DONE
ELSEl'ffiERE IN Th'E PUBLIC HEALTH SERVICE (^yiJITHOUT INTERCHANGE OF PERSONI'ffiL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERLAL NO. (S) IF
VJITHIN NIK).

10. PROJECT DESCRIPTION ;

Objectives : To investigate the personalities of patients with epileptogenic

lesions in', one- or the o'th&r or b©th^ temporal lobes to learn the function of

tfee, tefaporai- lobe, in p^T^bu^lltj

.

Methods Employed : (a) Psychological tests of intelligence, personality,
learning abstraction and speech which are administered to patients x^jith

epilepsy, primarily those with focal seizures who are candidadLes. for
surgical therapy, (b) Observation of patients, (c) Interviews.

Patient Material: (N-1-300)

Average Stay - daysNo.
Inpatient: Adult Male U2

Adult Female 37
Child Male 6

Child Female 6





ORP-l(a) Calendar Year 1956

Outpatient: Number of patients 3U
Number of visits 3U

Major Findings ; Psychological testing indicates that a person with an

epileptogenic focus in the dominant hemisphere tends to be relatively less

adept in verbal skills; if the lesion is in the non-dominant hemisphere,

the patient is relatively less adept in performance abilities.

Observation and interview techniques indicate that patients

with an epileptogenic focus in the temporal lobe of the dominant hemisphere

are poor communicators, they do not relate well to their family or to other

people, they are relatively inactive physically, they use relatively few

vrords in conversation, they do not elaborate their verbal responses, they

do not appear to have a clear concept of themselves. Various combinations

of these failings are noted in persons with epileptogenic lesions in other

areas of the dominant hemisphere. From these data it may be possible

through communication with the patient to lateralize if not localize

intracerebral pathology and to begin to hazard some specific hypotheses

regarding brain function, communication and personality.

Significance to the Program of the Institute : Personality defects are

commonly reported in patients with seizures with an origin in the temporal

lobe. This project hopes to define these personality defects and

communication problems in order to assist the neurologists and neurosurgeons

in the evaluation of seizure patients.
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Part B: Budget Data 11. NINDB 70 (C)

SERIAL NUl-'iEER

12. BUDGET DATA:

ESTIl'IATED OBLIGATIONS MAN YEARS

DIRECT REBiBURSEI-iENT TOTAL PROF OTHERS TOTAL

BUDGETED POSITIONS

>26

PATIENT DAYS

. J^J>"

PROF OTHER TOTAL

FI'57

.20 .3:? '^3

13. BUDGET ACTIVITY ;

RESEARCH /^
REVIElyif & APPROVAL / /

BIOLOGIC STANDARDS / /

ADMINISTRATION

PROFESSIONAL &
TECHNICAL ASSIST-
ANCE

CJ

lli. IDENTIFY A'NY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE^
OR OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR
PERSONNEL FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT
IS WITHIN NIK IlvTlICATE SERIAL NO. (S):





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards & Publications 15. NTWDB 70 (C)
SERIAL ITO14BER

16. LIST PU'BLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEkR 1956:

17. LIST HONORS AND AWARDS TO PERSOm\rEL RELATING TO THIS PROJECT DURING
CALENDAR lEAR 19^6:





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - MTIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 71 (C)

SERIAL NUMBER

2. Neurological Diseases and Blindness 3. Surgical Neurology
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTIffiNT

U. Clinical Psychology 5.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Speech Areas in Man
PROJECT TITLE

7. Laurence L. Frost
PRINCIPAL INVESTIGATOR

8. Joyce Olhoeft, Maitland Baldwin
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE

ELSEvMERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO. (S) IF

WTHIN NIH).

PROJECT DESCRIPTION ;

Objectives ; To localize brain areas involved in the production and

interpretation of speech. To quantify and qualify the speech of persons
with intracerebral pathology

Methods Employed ; Testing the receptive and expressive speech of patients

with intracerebral pathology using tests for aphasia and tests devised for

the evaluation of speech errors other than aphasic errors. Speech testing

of conscious patients Xirhile the exposed brain is being electrically
stimulated. Pure tone audiometric examinations.





ORP-l(a) Calendar Year 1956

Patient Material ; (N-1-302)

No. Average Stay - days
Inpatient: Adult Male II4.

Adult Female 23
Child Male 6
Child Female 11

Outpatient: Nimiber of patients 12

Number of visits 20

Major Findings ; Patients with epileptogenic lesions in the dominant
hemisphere are superior in speech tests using visual (pictures) stimuli
than in those using auditory or written s-timuli. The converse holds for
patients with an epileptogenic lesion in the non-dominant hemisphere.
Verbal abstraction abilities rank higher in patients with epileptogenic
foci in the non-dominant hemisphere.

Significance to the Program of the Institute ; Important speech centers lie
in the posterior portions of the temporal lobe of the dominant hemisphere.
There are indications that speech is modified in lesions of the non-dominant
hemisphere. An analysis of the speech of persons xirith intracerebral
pathology may lead to a further delineation of brain function as it is

evaluated through speech. This project is related to the project: An
Investigation of Speech Function Localized in the Temporal Areas of Man,
Branch of Surgical Neurology.

Proposed Course of Project ; Increased emphasis on audiometry and sound
distortion and more, precise methods of evaluating and comparing speech
samples.





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - MTIOML INSTITUTES OF HEALTH

INDIVIDUAL x°ROJECT REPORT

Part B: Budget Data 11. NINDB 71 (C)
SERIAL NUl'CBER

12. BUDGET DATA:

ESTDIATED OBLIGATIONS MAN YEARS

DIRECT REIl'IBURSEi"IENT TOTAL PROF OTHERS TOTAL

FY'57 ^
fy^d SJtri. ^,^^^

BUDGETED POSITIONS

^2d '33 .jT:?

PROF OTHER TOTAL
PATIENT DAYS

FI'57
.2d .3:? ^3

13. BUDGET ACTIVITY ;

RESEARCH

REVIEW & APPROVAL / J

BIOLOGIC STANDARDS /"V

ADMINISTRATION rj
PROFESSIONAL &
TECHNICAL ASSIST-
ANCE r~7

111. IDENTIFY kWi COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE,
OR OTHE.R ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR
PERSONNEL FOR THIS PROJECT IN FY 19^7. IF COOPERATING UNIT
IS VJITHIN NIH IITOICATE SERIAL NO. (S):





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - MTIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards & Publications l5. NINDB 71 (C)

SERIAL NUl'BER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1956:

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 72 (C)
SERIAL NUMBER

2. Neurological Diseases and Blindnees 3. Surgical Neurology
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

U. Clinical Psychology 5.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. The Role of the Temporal Lobe in Perception
PROJECT TITLE

7. Laurence L. Frost
PRINCIPAL IlfVESTIGATOR

8. Mildred Blevins, Joyce Olhoeft, Maitland Baldwin
\

OTHER INTESTIGATORS

9. IF THIS PROJECT RESH'IELES , COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSElfflERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,
FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO. (S) IF

VnTHIN NIH).

10, PROJECT DESCRIPTION ;

Objectives ; To determine the role 6'f the temporal lobe in the perception
of auditory, visual and tactile stimiili. Disorders of perception
concurrent with chronic or acute intracerebral pathology.

Methods Employed ; Tests of visual, auditory and tactual perception are

administered to patients with intracerebral pathology.

Patient Material; (N-1-303)

days

Inpatient

!

No. Average Stay
Adult Male 28

Adult Female 20
Child Male -0

Child Female

Number of patients lU
Number of visits lU





ORP-l(a) Calendar Year 1956

Major Findings ; Tests employing primarily visual stimuli indicate that
once a visual perception has been interpreted by a person with intracerebral
pathology it is difficult to force the person to change his interpretation
with alterations in the visual stimulus. Tests comparing auditory and visual
perception hint that auditory perception may be more changed than visual in
patients with damage in the area of the temporal lobe of the dominant
hemisphere. Tests of tactual perception show that spatial learning takes
place through this modality in patients with epileptogenic foci in the
temporal lobe. What seems to be lost to these patients is the ability to
draw a picture of the tactual stimiili. This may indicate that tactual
learning in these patients is not readily transferred to other modalities
of learning.

Significance to the Program of the Institute ; What is percieved, and how
this perception is interpreted by an individual is a major part of
personality. Some of these findings show alterations in perception and its
interpretation in patients with brain pathology, particularly of the
temporal lobe. Definition of these perceptual changes is important in
understanding the functions of the temporal lobe.

Proposed Course of Project ; Continuation in basically the same lines with
increased emphasis on auditory perception and the apparent differences
between auditory and visual perception.





ORP-1 Calendar Year 1956

Part B:

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Budget Data 11. NINDB 72 (G )

SERIAL NUf'ffiER

12. BUDGET DATA:

FY' 57

ESTIMTED OBLIGATIONS MAN YEARS

DIRECT REMBURSEMENT TOTAL PROF OTHER TOTAL

7

BUDGETED POSITIONS

,2-0

PATIEIW DAYS

,SJ

PROF OTHER TOTAL

7
, '3

FY '57

13. BUDGET ACTIVITY:

RESEARCH /><7 ADMINISTRATION

PROFESSIONAL &
TECHNICAL ASSIST-
ANCE

/ /

REVIEW & APPROVAL / J
BIOLOGIC STANDARDS / 17 / _/

Ih. IDENTIFY ANY COOPERATING UIWTS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT IS TOTHIN NIH
INDICATE SERIAL NO. (S):





ORP-1 Calendar lear 1956

PlffiLIC HEALTH SERVICE - - liA.TIONAL INSTITUTES OF HEALTH

INDI''/IDUAL PROJECT REPORT

Part C: Honors, Awards & Publications l5. NINDB 72 (C)

SERIAL IJUl'iBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1956:

17. LIST HONORS AND AWARDS TO PEHSOmilSL RELATING TO THIS PROJECT LURING
CALENDAR YEAR 1956:





ORP-1 Calendar lear 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

IfffilVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 73 (C)
SERIAL IIUlffiER

2. Neurological Diseases and Blindness 3. Surgical Neurology
INSTITUTE OR DIVISION LABOR\TORY, BRANCH, OR DEPARTMENT

h. Clinical Psychology 5.
SECTION OR SERVICE LOCATION (IF OTHER THAN EETHESDA)

6. Intellectual and Social Evaluation of Severely Mentally Retarded Cerebral
Palsied Individuals
PROJECT TITLE

7. Laurence L. Frost
PRINCIPAL INVESTIGATOR

8. Anatole Dekaban, Joyce Olhoeft
OTHER ITWESTIGATORS

9. IF THIS PROJECT RESE14BLES, COMPLEIffiNTS, OR PARALLELS RESEARCH DONE
ELSEl'-ffiERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONIMEL,

FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO. (S) IF

WITHIN NIH).

10. PROJECT DESCRIPTION ;

Objectives ; To attempt to measure more accurately the intellectual
capacity and social adjustment potential of mentally retarded and
severely physically handicapped cerebral palsied individuals.

Methods Employed ; Standardized psychological tests that are at all

practical are used. In nearly every case these are found to be
inadequate due to the severe physical limitations of the patient.
Attempts are made to establish conditioned reflexes utilizing such
modalities of perception as are available to the individual. An
evaluation of auditory acuity is attempted in each case.





OfiP-l(a) Calendar Year 1.956

Patient Material ;

No. Average Stay - days
Inpatient: Adult Male 1

Adult Female 1
Child Male l6 (N-9-801)
Child Female 9

Outpatient: Number of patients
Number of visits

Major Findings ; The "developmental schedules" of Gesell and Cattell are
helpfiil in appraising the motor, adaptive, language, and social developmental
level of these handicapped patients, however, the resixlts are frequently
unrealistic x^rhen one compares the ages of the patients with the ages of the
standardization group of these tests. The reliability of the results.

obtained with these tests is high, but the validity is probably low in
many cases. Defects in vision and/or hearing preclude normal social
responsiveness, hence, protracted observation of the patient is a necessary
adjunct to evaluation. Five factors, obtained by observation, appear to be
most helpful; (l) how long does it take the patient to "adjust" to the new
surroundings? (2) hoT^r much interest does the patient show in his surround-
ings? (3) how much can the patient be taught? (U) does the patient appear
to differentiate between the people around him (does he like some and not
others)? (5) what attempts and through what modalities does he attempt to
communicate? This latter factor may be the most important point: the
patients who attempted to communicate, regardless of the severity of the
physical defects, were always judged to be the most adequate j those whose
attempts to communicate were meager or lacking altogether were most often
judged the most severely handicapped regardless of the amount of physical
difficulty.

The behaviour of some of these patients has seemed
"autistic." This has been seen in those xirho are most intact physically and
most non-communicative. This observation suggests a possible relationship
betx-jeen "autism" and "brain damage."

Significance to the Program of the Institute : To attempt to provide methods
of evaluating the current status and future potential of severely handicapped
children. Studies of brain function as measured by speech, motor skills,
social relationships, and adaptibility are a major goal of this project, and
as such are closely allied to the research of this institute as a whole.

Proposed Course of Project ; To see if a relationship exists between the
psychological findings and the physical findings, and to continue to refine
the methods used to evaluate the patients.





ORP--i Calendar Tear l9^6

PUELIC HEALTH v^^.FRVICE - - NATIONAL INSTITUTES OF IIEAiTH

INDIVIDUAL PROJECT REPORT

Part B: Bucicret Data 11. N]:NDB_73_ (C)
SERIAL NUMBER

12. BUDGET DATA:

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REE-IBURSMENT TOTAL PROF OTI-IERS TOTAL

BUDGETED POSITIONS

1, is I.

•lO

PATIENT DAYS
PROF OTHER TOTAL

FY' 57
, Id . 3^ . //J^

13. BUDGET ACTIVITY ;

RESEARCH ^
REVIEW & APPROVAL / /

BIOLOGIC STAIffiARDS / /

ADMINISTRATION

PROFESSIONAL &
TECHNICAL ASSIST-
ANCE

,/~7

lU. IDEOTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE.
OR OTHE.R ORGANIZATIONS, PROVIDING FUlv^DS, FACIi^ITIES, OR
PERSOmvTEL FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT
IS WITHIN NIH IieiCATE SERIAL NO. (sjj





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards & Publications l5. NINDB 73 (C)
SERIAL NU14BER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 19$6:

17. LIST HONORS AND AVJARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 74 (C )
SERIAL NUtiBER

2, Neurological Diseases and Blindness 3. Surgical Neurology
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTHEiW

U, Clinical Psychology 5.
SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Intellectual Status with Drug Change in the Cerebral Palsied Child.
PROJECT TITLE

7. Laurence L. Frost
PRINCIPAL IireESTIGATOR

6. Mildred Elevins, J. Gordan Millichap
OTHER INVEST ICiATORS

9. IF THIS PROJECT RESEI^IBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,
FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO. (S) IF
WITHIN NIH).

10. PROJECT DESCRIPTION :

Objectives ; To determine changes in intelligence of cerebral palsied
children as measured by standardized psychological tests with changes in
anti-convulsant medication.

Methods Employed ; Standardized intelligence tests of the appropriate
chronological age level are administered to children with cerebral palsy
following changing and reestablishing them on various anti-convulsant
medications, principally Diamox.

Patient Material ; (N-9-801)

No. Average Stay - days
Inpatient; Adult Male

Adult Female
Child Male
Child Female





ORP-l(a) Calendar Year 19$6

*.^^*»^;^, Outpatient: Number of patients 6

Number of visits 6

Major Findings ; No significant difference was found in the intelligence
scores obtained by these patients following their establishment on Diamox.
This indicated that regardless of the patients physical response to the
change of medication or their response to Diamox, the intelligence test
scores did not significantly change.

Significance to the Program of the Institute ; This project indicated that
Diamox did not significantly alter the patient's intelligence test scores.

Proposed Course of Project; This project is terminated.





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11. NINDB 74 (C)

SERIAL NUMBER

12. BUDGET DATA:

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHERS TOTAL

BUDGETED POSITIONS

Jd .33

PATIENT DAYS

.YJ5

PROF OTHER TOTAL

FY' 57

13. BUDGET ACTIVITY ;

RESEARCH /^
REVIEV7 & APPROVAL /~7

BIOLOGIC STANDARDS / 7

ADMINISTRATION CJ
PROFESSlOML &

TECHNICAL ASSIST-
ANCE /~7

m. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE,
OR OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR
PERSONIffiL FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT
IS WITHIN NIH INDICATE SERIAL NO. (S):





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards & Publications 15. NINDB 74 (C)

SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALEI\IDAR lEAR 1956:

17. LIST HONORS AND AWARDS TO PERSONl\fEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 75 (C) '

SERIAL NUl^iBER

2. Neurological Diseases & Blindness 3« Branch of Surgical Neuroloey

INSTITUTE OR DIVISION LABORATORY, BRANCH OR DEPARTMENT

k. Neurosurgical Service - Pain 5'

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Respiratory Patterns
PROJECT TITLE

7. Kenneth D, Hall. M. D.

PRINCIPAL INVESTIGATOR

None
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH
DONE ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE
OF PERSONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH:
(BY SERIAL NO.(S) IF WITHIN NIH)

,

10 o PROJECT DESCRIPTION

Objective: The objective of this project is to study the
respiratory patterns in patients and animals while awake
and in different planes of anesthesia. It is also hoped
to study the basic physiological respiratory responses of
the patient by recording respiratory patterns during
spontaneously breathing, controlled manual breathing and
breathing with mechanical respirators, with and without
muscle relaxants.

Method Employed : A wire screen flow meter was developed
and built by this Section to record rapidly, accurately,
and with as little resistance to the flow of respiratory
gases as possible. With this, it is possible to record
photographically the respiratory' patterns simultaneously
with other physiological parameters , such as arterial and
venous blood pressures. From the record respiratory pattern
can be measured or calculated: the respiratory rate,
maximum instantaneous flow, tital air, and minute volume.





ORP-l(a) Calendar Year 1956

PROJECT DESCRirTICN (Continued)

Patient Material : None as yet (N—6-524)

Ma.ior Findings : None as yet

Significance to Neurological Research : It is hoped that it will
be learned which methods of respiration are the most physiological
and also that some light will be shed on the basic neurological
problem of the control of respiration.

Proposed course of Pro.iect : At present the work on this project

will be limited to recording normal asleep respirations, spontan-
eous and controlled on patients undergoing neurosurgical pro-
cedures under general anesthesia.





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11. NINDB 75 (C)
SERIAL NUMBER

12. BUDGET DATA;

ESTIMATED OBLIGATIONS MAN "SEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY'57

BUDGETED POSITIONS

PROF OTHER TOTAL

>33

PATIENT DAYS

,u

FY'57
.3:? ,?^

13. BUDGET ACTIVITY :

RESEARCH

REVIEW & APPROVAL

BIOLOGIC STANDARDS / 7

-c.<i

JXI ADMINISTRATION u
PROFESSIONAL & / 7

TECHNICAL ASSIST-
ANCE

Ih. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE,

OR OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR
PERSONNEL FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT

IS WITHIN NIH INDICATE SERIAL NO(S)

:





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - ~ NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards & Publications I5. NINDB 75 (C)

SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT
DURING CALENDAR YEAR 1956:

None

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT
DURING CALENDAR YEAR 1956:

None





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 76 (C)
SERIAL NUMBER

2. Neurological Diseases & Blindness 3« Branch of Surgical Neurology
INSTITUTE OR DIVISION LABORATORY, BRANCH OR DEPM-MENT

4. Neurosurgical Service - Pain 5.
.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Central Control of Autonomic Functions
PROJECT TITLE

7. Kenneth D. Hall. M. D.

PRINCIPAL INVESTIGATOR

8. None
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH
DONE ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTER-
CHANGE OF PERSONNEL, FACILITIES OR FUNDS) , IDENTIFY SUCH RE-
SEARCH: (BY SERIAL NO.(S) IF WITHIN NIH)

.

10. PROJECT DESCRIPTION

Ob.i ective : The broad objective of this project will be to
learn more of the central control of the various autonomic
functions, such as blood pressure, respiration, etc.

Method Employed : At present one aspect of this project will
be studied, namely, the phenomonen, known as the "Traube-
Herring" waves. This will be done under light anesthesia
with animals, recording: respiration, arterial and venous
blood pressure, EKG's, and perhaps EEC's. It wili be at-
tempted to learn what level of anesthesia, if any, will
obliterate these responses and also to study the effect on

these waves of other physiological stimuli, such as hemor-
rhage. Eventually we hope to be able to stuc^ the effect
of direct cortical stimulation on this phenomoi^en.

Patient Material ; None as yet (N-6-525)

Major Findings : None as yet





ORP-l(a) Calendar Year 1956

PROJECT DESCRIPTION (Continued)

Significance to Neurological Research : It is hoped that this
work may further explain some of the mechanisms of the control

of the organism by the central nervous system.

Proposed course of Pro.ject ; It is hoped that this project may

be continued for sometime and will be studied in various parts.

At present, Part I - Arterial Blood Pressure will be
investigated.





ORP-1 Calendar Year 1956

PUBLIC HEALTHSERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11. NINDB 76 (C)
SERIAL NUMBER

12. BUDGET DATA

ESTIMATED OBLIGATIONS MAN YEARS
DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY'57 ^
^6>^^o s-^js-^^ li(>rx

BUDGETED POSITIONS PATIENT DAYS

PROF OTHER TOTAL

13. BUDGET ACTIVITY:

'C6>

RESEARCH /V7

REVIEW & APPROVAL / 7

BIOLOGIC STANDARDS / 7

ADMINISTRATION ni
PROFESSIONAL & [ /

TECHNICAL ASSIST-
ANCE

1^. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE,

OR OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR
PERSONNEL FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT

IS WITHIN NIH INDICATE SERIAL NO(S)

:





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards & Publications 15. NINDB 76 (C)

SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT
DURING CALENDAR YEAR 1956:

None

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT
DURING CALENDAR YEAR 1956:

None





ORP-1 Calendar Year 1956

PDBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A: Project Description Sheet 1, NINDB 77 (C)
SERIAL NUMBER

2. Neurological Diseases & Blindness 3<

INSTITUTE OR DIVISION LABORATORY, BRANCH OR DEPARTMENT

k. Neurosurgical Service — Pain 5-

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA

6. The Analgesic State
PROJECT TITLE

7. KENNETH D. HALL. M, D.

PRINCIPAL INVESTIGATOR

Forbes Norris. Jr.. M. D.

OTHER INVESTIGATORS

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH

DONE ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE

OF PERSONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH:

(BY SERIAL NO.(S) IF i/GTHIN NIH)

.

10. PROJECT DESCRIPTION

Objective: There has been an increased interest in recent years

in the so-called "analgesic state". The clinical use of this

state has increased markedly and involves a large percentage

of anesthesia in such fields as obstetrics, with its "twi-

light sleep" and "fearless childbirth"; plastic surgery, part-

icularly during burn dressings, and grafts on poor risk patients;

military surgery for emergency treatment of battle casualties,

and cardiac surgery. Many drugs have been used in this connec-

tion, notably trichloroethylene , chloroform, and ether.

Although this state has been used widely clinically, very litti

studies have been done on the basic physiology involved. The

techniques to measure the degree of the analgesic state and to

separate it from the normal conscious state at one end and the

anesthetic state at the other end have not been well worked out

yet.

Method Employed : As an introduction to this project, we intend

to investigate new drugs, for example, Fluothane, and study their
effects on basic physiology and their analgesic and anesthetic

properties first on experimental animals, and then, if deemed •





ORP-l(a) Calendar Year 1956

PROJECT DESCRIPTION (Continued)

safe, on patients.

Patient >laterial ; None as yet (N-6-526)

Ma.ior Findings : None as yet

Significance to Neurological Research : It is hoped that EEG and
other techniques that measure responsiveness may enable us to re-

producably achieve a state in which the patient or animal is

conscious but feels no pain (with or without amnesia)

.

Proposed course of Pro.iect : Different aspects of this problem
will be explored as they arise.

It is hoped that this work may also shed more light on the basic
physiology of the nervous system.





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11. NINDB 77 (C)

SERIAL NUMBER

12. BUDGET DATA :

ESTIMATED OBLXGATIONS MAN YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

BUDGETED POSITIONS

PROF OTHER TOTAL

/-3J5 '53 A ^^

PATIENT DAYS

FY'57

13. BUDGET ACTIVITY :
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SUfflAliY OF THE ACTIVITY
OF THE

BRANCH OF ELECTROENCEPHALOGRAPHY

The activity of the Branch has substantially increased during 15^56.

EEG examinations for routine diagnosis and for research show a consid-
erable increase over those performed in the previous years*

For 1956, at the date this report is being written (November 21st) a
total of lliYl examinations were carried out on patients referred to the
Branch from our Institute and other Institutes as follows:

In Pts. Out Pts.
NCI 307 1^
NHI 3U 10
NIAMD 36 2

mi )40 1
NMH 31
NINDB 7U6 219

Totals 119U 277

Electrocorticographic studies during surgical exposure of the cerebral
cortex were performed on 27 epileptic patients: and on 5 patients extensive
study was carried out with chronically implanted electrodes. These figures
of less than eleven months show an overall increase of 180 examinations over

: the ^^ravious calendar year.

A certain nujnber of the above-mentioned examinations were performed as
a part of the routine diagnostic service for various Institutes of the
Clinical Center. The largest number of patients, however, were studied be-
cause they would fit into /one or several research projects to be outlined
in detail. ^

The major research project in the clinical field remains as in the two
previous years, the study of the physiopathology of the epilepsies with par-
ticular emphasis on the group of focal lesions within the temporal lobe.
This is a long-range project which needs the collection of a very large num-
ber of patients together with a careful and long follow-up study of operated
subjects before drawing any definite conclusions.

Corollary of the first project, are projects 79 , 80 and 81 (electro-
corticography, functional morphology and diagnostic significance of the
epileptic seizure and study with chronically implanted electrodes). Project
80 has been terminated successfully and the very interesting data obtained
have been collected and discussed in a monograph which has been recently ac-
cepted for publication in the form of a book. The results of project 79
will be presented and discussed in a colloquium to be held by the NIM3B next
March, as a preparation for a similar symposium at the International meeting
for the League against Epilepsy in Brussels, next Julyo

The fourth project related to the project of epilepsy concerns a study
with chronically implanted electrodes. Progress in this project is forcibly
limited by risks involved in the technique and by the relatively small number
of cases suitable for this type of study.





The project concerning the study of old age changes in the brain, and
in particular the relationship between the cerebral blood flow and the elec-
troencephalographic changes was continued throughout this year. This project
has been stai'ted in collaboration with the NMH and the Institute of Living
of Hartford, Connecticut last yearo

The EEG and neurological changes associated inth the administration of
a new drug (6-Azauracil) which seems to possess therapeutic effects upon
leukemia, are the object of another project of research. The effects of this
drug upon the electrical activity of the brain are quite striking. The lack
of correlation between EEG pattern (markedly abnormal) and clinical signs
(relatively insignificant) remains for the moment a puzzling problem.
Further investigation is contemplated in the coming year on the same subject.

The 84 project is a research carried out in collaboration with the
Section on Animal Behavior of the Laboratory of Psychology of the NIMH. It
concerns the study of continuous performance test in epileptics correlating
the performance itself with the amount of electrographic abnormalities in
various diagnostic groups of epileptics.

In the field of experimental epilepsy, a project was recently completed
and the elaboration of the findings and their publication should take place
in the near future. This project deals with the study of electrogr^hic
behavior and distribution of paroxysmal discharges similar to those commonly
observed in cases of human epilepsy but artificially reproduced in various
cortical regions and various subcortical structures of cats and monkeys. "

The subcortical control of certain cortical rhythms has been the object
of ai other experimental study (Project 86)0 It deals particularly with the
mechanism of spindles which characterize the electrical actiArity of the brain
in certain experimental conditions, and it has indirect bearings on the prob-
lem of centrencephalic epilepsy and related disorders. This project has been
completed and the manuscript accepted for publication, and the final paper
should come out at the end of the year.

The section of Clinical Neurophysiology has been without a chief inves-
tigator for a certain time, and the position is at present still vacant.
The activity of that section, therefore, has been forcibly reduced, and only
one project of research (Effect of temperature on the neuromuscular junction)
was carried out by this Section during the last year.

During the past year the staff of the Branch of Electroencephalography
has been increased and includes at the present time 3 EEG technicians, 1
trainee technician, and 1 technician in experimental neurology. In addition,
three research associates have joined our Branch during the last year, alter-
nating in collaborating very actively on several of the research projects.
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10. PROJECT DESCRIPTION (N-- 1-601)

Objectives s The main objective of this project is to establish reliable
criteria to arrive at a correct electroencephalographic diagnosis of this
form of epilepsy, and to obtain further information on its physiopathogen-
etic mechanisms »

Methods employed and patient material ; This main project is subdivided
into the following sub-sections:

a) EEG study of the interseizure period
b) EEG study of the ictal episodes
c) Effects of sleep "activation"
d) EEG-pathologic al correlations
e) Electrographic manifestations of subcortical epileptogenic lesions.
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Routine EEG examinations are perfoimed on all epileptic patients admitted
by the Neurosurgical Branch (and by the Neurology Branch for comparison).
From a minimuiri of 3 up to over 15 tracings are obtained on each patient in
various conditions (while the patient is on medication, after withdrawal
of medication, during induced sleep, during spontaneous and/or induced
seizures., etc.) using, a miniirrom of 21 electrodes, including particular place-
ments like pharyngeal electrodes and various methods of localization. Grass
EEG machines at 3 and (more recently) 16 channels are used. In patients- who
eventually undergo surgical treatment, a systematic post-operative follow-up
is carried out*

Major findings ; Useful and reliable results in this long range project can
only be obtained after having studied a large number of cases in which a
definite clinical-pathological diagnosis was eventually established through
operation. To assess the results of surgical treatment in these cases one
has to wait for a minimum of one up to five years of post-operative follow-
up. To date the number of these follow-ups, long enou^ to be considered
useful and reliable, is too little to allow ary definite conclusions.
Various points of practical interest are worth mentioning, however, keeping
in mind the above-mentioned limitations, l) There exists a surprisingly
high number of temporal lobe cases with evidence of bilateral involvement.
2) A diagnosis based solely upon the study of the interseizure period is
generally unreliable; a case which would be considered clearly unilateral
on the basis of this study might show a contralateral activation during an
attack or a bitemporal activation during another attack. 3) Although the
large majority of cases tends to show electrographic evidence of an epilep-
togenic focus in the anterior portion of the temporal lobe, there is a
certain percentag.e of patients who show, instead, a focus in the middle or
posterior portion of the temporal lobe. This different localization appears
to be correlated with different clinical seizure patterns j however, it is
not yet established with certainty which particular structure or portion
within the temporal lobe itself is involved in either case, and whether one
or the other type of epileptogenic lesion is more susceptible to surgical
treatment, h) The puzzling problem of possible involvement- of subcortical
structiffes, either deep within the temporal lobe or even deeper somewhe're

in the brain stem remains unsolved. Some of the electrographic criteria
suggesting a subcortical involvement were outlined, but lack of convincing
evidence to prove or disprovs the elecorographic diagnosis prevents one
from drawing definite conclusionso Other findings of a certain interest
related to the general problem are reported under separate projects related
to focal epilepsy in general and, indirectly, also to temporal lobe seizures.

Significance to the program of the Institute ; The most important program of
the Neurosurgical Branch of the NINDB concerns temporal lobe epilepsy, and,
therefore, this particular research project of the Branch of Electroencepha-
lography is of primary importance and the necessary correlate for one of
the main projects carried on by the Institute.

Proposed course of proj.ect s Fundament ally unchanged. The recent purchase
of a 16 channel EEG .machine, the increased number of cases and the progress-
ively increasing follow-ups are exioected to yield more concrete results- and
allow more definite conclusions on this subject of research.
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10. PROJECT DESCRIPTION

Objectives : The two main objectives of this project are: a) to study
the. topography and the behavior of the abnormal discharges directly
from the exposed human cortex in cases of focal cerebral seizures orig-
inating in different regions. For practical puiposes temporal lobe
cases are studied separately from the non-temporal cases, b) a direct
study of the electrical activity of different cortical regions of the
human brain under various conditions (normal, sleep, drugs, hypothermia,
electrical stimulation, etc.).

Methods employed and patient material : This study is performed on all
the epileptic patients selected for surgical treatment. A certain num-
ber of other non-epileptic patients was also used. (N-1-601)

Electrical recording is carried out by means of ten cortical electrodes
and an 8 channel EEG apparatus.
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Major findings ; The evaluation of the data obtained is carried out in two
steps. In the first step an extemporaneous interpretation is attempted at

the very moment of the recording in order to provide the neurosurgeon with
the information necessary to outline the areas of the cortex which are con-
sidered responsible for the epileptic attacks, and to carry on their abla-
tion. The second step consists of a careful and detailed stucfy of the
records at a later date, comparing the findings, not only with the pre-
operative electroencephalograms but also id.th the post-operative tracings,
and to correlate them with the result of operation. The data of some 90
cases obtained with the above-described method are now in the process of
being, reviewed and correlated. Those concerning electrocorticography in
temporal lobe epilepsy will be presented and discussed on the occasion of
a colloquittm on Temporal Lobe Epilepsy in March, 1957 (Bethesda), and at
the International meeting next July (Brussels), In regard to abnormal
discharges of an epileptiform, type^, some interesting observations were
made concerning their topographical distribution, form, organization, sus-
ceptibility to arousal stimuli, etc. The characteristics of electrically
induced afterdischarges in both normal and abnormal tissue were studied.
The effect of cortical undercutting upon the epileptic discharge was in-
vestigated, as well as the "activating" effect of cortical excision upon
the remaining structures. The significance of positive or negative cor-
relations between the EEG abnormalities and the abnormalities which can
be recorded from the exposed cortex are still a matter of investigation,
and definite conclusions for this as well as for other related problems
cannot be drawn until a sufficiently large number of cases with a long
enough follow-up study are available. The behavior of the "normal" spon-
taneous activity, and its modifications following different procedures or
under the effect of different agents, is also under study.

Significance to the program of the Institute s This project is a primary
adjunct to the research of the Neurosurgical Branch, It is directly re-
lated to the project on temporal lobe epilepsy.

Proposed course of project ; More extensive and careful study of the
parameters of electrical stimulation. Depth recording as well as corti-
cal recordingo Collection of a larger number of cases.
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10. PROJECT DESCRIPTION

Objectives ; This is a clinical-electrographic analysis of Metrazol in-
duced attacks. The main objectives are 1) to produce convincing evi-

dence for assessing, the validity and usefulness of Metrazol activation,
2) to establish criteria of localization and lateralization of an epilep-
togenic lesion, 3) to obtain more precise information on the electrographic
correlates of the various clinical manifestations occurring during a sei-
zure, U) to provide reasonable interpretations on the mechanisms under-
lying the spread of epileptic activation originating from different corti-
cal areas.

Methods employed and patient material ; The Metrazol is administered by
slow intravenous injection according to the method of Jasper and Courtois
1952. Over 150 seizures were induced in 119 epileptic patients. The
Clinical changes occurring in the pre-ictal, ictal, and post-ictal periods
are carefully recorded by means of photogrs^hy (serial single frames at
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different intervals throughout the procedure) and by the use of a dic-
tating machine (continuous dictating of the description of objective and
subjective signs occurring throughout the injection of Metrazol and the
development of the seizure) . Patients were selected from among the epi-
leptic population, mostly admitted by the Neurosurgical Branch and in
which surgical treatment was contemplated. (N-1-6&3)

Major findings ; In the differential diagnosis and classification of the
various forms of focal epilepsy, the importance of the aura and the veiy
first signs at the beginning of an attack are unquestionable, and in the
large majority of cases this clinical criteria axe considered the only
ones of practical value for localization of the epileptogenic process.
Yet a specific aura is very seldom present or recognizable and, viien
present, does not always help in lateralizing the lesion. In the case of
a spontaneous attack, the early signs, even when they would have a clearly
localizing and lateralizing character, are very often missed for obvious
reasons. In this study the pattern of the entire epileptic seizure could
be studied in detail and emphasis is placed not only on the different signs
at the beginning of the attacks all symptoms and their temporal relation-
ships in the course of the attack were considered. Pre-ictal, ictal and
post-ictal clinical symptoms are discussed and integrated with their elec-
trographic correlates. Various "seizure formulae** can be composed on the
basis of the various clinical EEG criteria established in the above-men-
tioned series of patients in which the correct diagnosis had been pre-
viously established in all cases, and subsequently confirmed 'at operation
in the large majority. The value and reliability of the different later-
alizing signs are discussed. Commonly unrecognized features in the course
of various seizure patterns are described which proved to be of importance
in the topographical diagnosis of the epileptogenic focus. Criteria for
correctly interpreting EEGs which are apparently negative or become dif-
fusely abnormal during the development of an attack, are suggested so that
indirect localizing information can be obtained and the number of useful
results significantly increased. All these and other data were collected
in a recently completed monograph which includes a critical and detailed
review of purposes, methods and results of the EEG activation by means of
Metrazol administration, and which has been accepted for publication (C. C,
Thomas)

.

Significance to the program of the Institute s This project is closely
related to the project regarding temporal lobe epilepsy and the focal
epilepsy in general, which are two of the main projects of our Branch and
of the Neurosurgical Branch. It was originally incorporated in the first
project mentioned.

Proposed course of project s This project is considered finishedj however,
data are still collected in the course of routine activating procedures
carried out on epileptic patients. The recent addition of a 16 channel
EEG machine will provide further useful information for the obvious reasons
that the amount of information increases when there is the possibility of
recording simultaneously from a larger number of brain areas during the
induced attack. Also the improvement in the photographic recording (which
is presently in the process of being worked out) will increase the amount
of useful data in this study.
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10. PROJECT DESCRIPTION

Objectives ; The main purpose of this project is to study the electrical
activity of deeply located structures and of the cerebral cortex with
chronically implanted electrodes. This, in order to gain further diag-
nostic information on patients who are candidates for surgery.

Methods einployed and patient material : The method of the implanted
electrodes in humans is still in the experimental phase, and in view of
the risks involved in the technique, these studies have been applied to
date only on highly selected cases. The major criteria for the select-
ion has been the severity of the epileptic S3nidrome, the almost final
decision concerning surgical therapy, and the lack of definite informa-
tion with the routine EEG procedure. Since this project was started
during the middle of last year, only 5 patients were found suitable for
this investigation. The electrodes for implantation have been designed
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by Dr. Choh luh Li, and made in the Instrument Shop of the Institute, In
brief, they consist of 7 contacts, h of which are meant to record or stimu-
late from deep structures and 3 from superficial structures either sub-
or extradural. Different electrodes providing 7 contacts entirely super-
ficial could also be used at times. These electrodes are implanted under
sterile conditions through a burr hole overlying the area to be surveyed.
Implantation was carried out either unilaterally or bilaterallyj this
last instance in cases of temporal lobe involvement. The electrodes are
left in place from 5 to 7 days and eventually removed. (N-1-606)

Major findings ; In view of the small number of cases studied up to now,
only sporadic and scattered information can be reported. First it has
been possible to study the electrical activity directly from the cortex of
a completely unanesthetized patient under normal conditions, during sleep,
during. Metrazol activation, during and following electrical stimulation
of different regions through the sane electrodes. By simultaneous stucfy

it has been possible to compare these results with the information obtain-
able through the routine scalp EEG recording, under the sane conditions.
In some cases it has been possible to determine the side of maximal firing
in patients in which the routine scalp EEG would only show bilateral in-
volvement without any clear predominance of side. On the other hand, the
reverse was also true, and in cases which would show maximal involvement
with the routine scalp EEG turn out to be definitely bilateral as a result
of depth electrode study. One of the most common findings was the marked
asynchronicity of the paroxysmal discharges indicating probably the exist-
ance of multiple foci or of a focus located deeper and firing asynchron-
ously to different regions.

The main weakness of the method employed consists of the impossibility of
accurately locating the tip of the recording depth electrodes s therefore,
in the field of localization one has the impression that with this method
he is merely shifting the problem but not solving it. Interesting obser-
vations were made on the behavior and spread or projection of the epilep-
tiform discharges. It seems that the amplitude per se is not the only
factor responsible for a spike to be recorded at the cortical level when
originating in deeper structures.

Significance to the program of the Institute s This project integrates
with the other projects related to the study of focal epilepsy, and, in
particular, teir^Joral lobe epilepsy, and is a very useful correlate study
to those projects.

Proposed course of project s Fundamentally unchanged. Attempts will be
made to better localize the recording and stimulating electrodes. The
main difficulty remains the selection of patients suitable for this par-
ticular research project in view of the theoretical risks involved in the
procedure itself.
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10. PROJECT DESCRIPTION

Objectives ; To study the correlations between the EEG pattern of old

individuals (normal subjects) and their cerebral blood flow.

Methods employed and patient material; Subjects are provided by the
NIMHo A routine EEG examination is carried out, and in addition,
tape recording for use in electronic frequency analysis. All tape
recordings are obtained from bipolar runs involving three areas;

fronto-central, middle posterior temporal and parietal-occipital.

Major findings ; Still to be processedo

Significance to the program of the Institute ; This project is primar-
ily one of the NIMH, and the part performed by this Branch integrates
one of their main projects, which consists of a general study of old
age.

Proposed course of project ; About 50 subjects are to be investigated,
and therefore, the project will be carried out diiring the coming year
without significant modifications in methodology.
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10. PROJECT DESCRIPTION

Objectives ; The purpose of this project is to determine the central
nervous system effect of a new drug which is being used to treat leukemic
and cancer patients.

Methods employed and patient material ; This study is carried out on
patients referred to this Branch, mostly by the NCI (leukemia and cancer
Sections), To date, 20 patients have been examined by this Branch from
both a neurological and SEG standpoint. Serial EEG examinations are
performed on each patient from a minimum of 5 up to 20 or more. Routine
records are taken, together with hyperventilation, sleep and various
physiological stimulations. "
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Major findings : The most dramatic changes elicited by 6-Azauracil on the
CNS are definitely those observable through the study of the electrical
activity of the brain. Within a variable interval of time following the
beginning of "treatment", the EEG undergoes marked changes with appearance
of very slow rhythms, diffuse, bilateral and fairly rhythmical. These
changes appear easier to be elicited in children, however, adults too, show
a large amount of abnormalities o The normal rhythms disappear completely
and in particular, the fast activity is completely abolishedo The patients
who show a good driving response to photic stimulation prior to the admin-
istration of the drug fail to show this response after the "treatment" has
startedo The EEG changes seem to precede the clinical changes, and, as a
matter of fact, one of the striking features in this study is the discrep-
ancy between electrographic and clinical changes: the EEG record can be
at times indistinguishable from those obtained in comatose patients, and
yet, in the case of 6-Azauracil, the patient is alert or only slightly
drowsy. The effect of the drug is reversible, and the record returns to
normal within a few days following the interruption of the treatment. Un-
fortunately, the above-described changes in the EEG do not seem to be re-
producible in animals. No appreciable changes could, in fact,be elicited
in 2 cats following intravenous administration of an exceedingly high dose
of 6-Azauracil (about 1000 mgs/Kg). For this reason it is difficult to
stucfy experimentally the mechanisms underlying the above-described elec-
trographic changes, and therefore, it is not possible at this time to
determine whether this drug acts primarily upon the cortex or upon subcor-
tical centers, or on both in a diffuse way.

Significance to the program of the Institute : This project is primarily a
correlate of a project of the NCI, The involvement (direct or indirect?)
of the arousal system, following administration of this drug, is obvious,
and, therefore, the project itself fits into other projects of the Insti-
tute related to the mechanisms underlying alteration of awareness, attention
and consciousness.

Proposed course of project : A preliminary report on the effect of the drug
will be presented at the next meeting of the Eastern EEG Association, The
investigation is, however, carried out, and it is planned to try experi-
mentally the effect of the drug on young animals, to see i\diether they are
more susceptible as in the case of humans, with the aim of gaining more
knowledge in the mechanisms underlying the effect of the drug.
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10, PROJECT DESCRIPTION

Objectives ; The purpose of this project is to determine the presence and
degree of impairment "for the continuous performance test" in epileptic
patients.

Methods employed and patient material ; The main part of this project is
carried out by the Section on Animal Behavior of the Laboratory of Psy-
chology of the NII4H. The activity of the Branch of EEG in this project
consists mainly in selecting the patients to be tested according to
localization and degree of abnormalities. Further details are to be
found in the project description of the NII4H report.

Major findings; See NIMH report.
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Significance to the program of the Institute ; The determination of the val-
idity of this test and of the reliability of selective impairment in differ-
ent groups of focal cerebral seizures is very important. An additional tool
would thus be added in the diagnosis of focal epilepsy which is one of the
main problems of the Institute.

Proposed course of project ; See NIMH report.
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OTHER INVESTIGATORS

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE ('WITHOUT INTERCHANGE OF PER-
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.

10. PROJECT DESCRIPTION

Objectives ; The purpose of this project which was started during the
previous year, is to study the electrographic behavior and distribution
of paroxysmal discharges similar to those commonly observed in cases of
human epilepsy but artificially produced (strychnine or penicillin) in
various cortical regions and various subcortical structures

»

Methods enployed and patient material ; Acute experiments were performed
on cats and monkeys with or without general anesthesia. Epileptogenic
lesions were produced with Penicillin or Strychnine and the drugs were
introduced by means of stereotaxically oriented needles. Cortical and
subcortical recordings by means of an 8 channel Offner EEG apparatus
and a Dumont CRO.
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Major findings : The results obtained in over 50 animals are still in the
process of being elaborated. Interesting observations were made on the
general pattern of the induced epileptiform activity which seems to have
particular features depending on the various localizations within the cortex
and subcortical structures. Of particular interest was the study of the
transition between the stage of sporadic spikes and the state of electro-
graphic seizTire. It was found that even though the epileptifoim abnormal-
ities tend to become diffuse and spread over wide areas of both hemispheres
following the production of a discrete lesion, the development of a
"seizTire" activity either spontaneous or induced (Metrazol) tends, at
least at the beginning, to remain fairly well localized and possesses char-
acteristic features allowing the localization of the original focus even in
the presence of widely diffuse abnormalities. The particular behavior of
lesions located along the midline (supplementary motor and cingulate regions
in particular) have been studied.

Significance to the program of the Institute ; The possibility of estab-
lishing . criteria for selecting cases of cortical from those with subcortical
lesions, is of practical significance* As the main clinical project of this
Branch and of the Institute is the study of focal epilepsy, the significance
of the data experimentally obtained becomes evident.

Proposed course of project ; This project is considered complete. Elabor-
ation of the findings and their publication should take place in the very
near future.
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PROJECT TITLE

Bruce L. Ralston
PRINCIPAL INVESTIGATOR

Cosimo Ajmone Marsan
OTHER INVESTIGATORS
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10. PROJECT DESCRIPTION

ObjectivBs: The mechanism of production of certain types of electrical
activity of the brain is still a controversial matter. The origin of

many characteristic electrographic patterns which can be observed under
different experimental conditions as well as the origin of many physio-
logical or pathological rhythms which can be recorded in the human EEG
are still obscure. The problem of determining the origin of various
spontaneous rhythms is of obvious theoretical interest, and the correct
interpretation of a given pathological potential becomes, on the other
hand, a matter of practical importance in the field of clinical EEG.

The purpose of this project is to determine some of the factors in-

volved in the mechanism of production of barbiturate spindles by analyz-
ing the modifications which these undergo following subcortical lesions
of a certain type and location. These lesions were made with Penicillin,
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an agent possessing well known epileptogenic qualities. As this agent,
when injected into the thalamus^ proved capable of producing a picture of
sporadic paroxysmal high voltage bursts of slow and sharp waves either
unilaterally or bilaterally synchronous, the question of relationship to
certain pathological human rhythms and to the so-called centrencephalic
epilepsy can also be raised in the discussion of the findings.

Methods employed and patient material : A total of 60 animals was studied;
in these. Penicillin (aqueous Squibb) was injected by micrometric control
into the various portions of the thalamus in amounts ranging from »0025cc
to .Ol^cc, Other animals had isotonic saline in similar amounts deposited
on the same side to act as controls o All animals were anesthetized and
placed in a stereotaxic apparatus. Anesthesia was maintained by intra-
venous Pentothal given in small increments just sufficient to produce
active 8-12/sec spindle bursts. Occasionally, supplementary Curare and
artificial respiration were employed. A few animals were initially anes-
thetized with ether and then maintained on Curare and art-ificial respira-
tion in order to study the effects of the thalamic lesion on the waking
electrocorticogram. Cortical recording was done through bipolar silver
electrodes with a 2-3mm interelectrode distance. Penicillin was introduced
with a #22 spinal needle mounted on a stereotaxic carried introduced hori-
zontally from behind. This needle was insulated down to the tip and was
left in place at the site of the injection as a recording electrode. Place-
ment of Penicillin was determined hj preliminary stimulation, utilizing the
recruiting response for the aspecific thalamic system and a short latency
revoked response of specific projection nuclei for guidance. The Penicillin
in controlled saline injections was colored with Cresyl violet to check
on diffusion from the injected side. ALl placements were verified by
frozen sections 50 microns thick and stained by the Nissel and Weil tech-
niques. Recording was carried out with an 8 channel Offner EEG apparatus
with provision made for monitoring 2 channels at a time with a DuMont CRO.
Continuous recording at different speeds was made for a minimum of 5 hours
and usually from 7 to 10 hours.

Major findings ; 1. Injection of small amounts of Penicillin in various
areas of the thalamus of cats under barbiturate anesthesia is routinely
followed by slowing of the 8-12/sec barbiturate spindle to 3.5-5/sec, and
by spindle synchronization. Such an end result also occurs in the un-
anesthetized preparation, although it may be accentuated by barbiturates,
2, The distribution of the spindle alteration depends upon the location of
the thalamic imjection. .3. Evidence is given to suggest that these changes
are mediated through the nonspecific thalamic system, and that they are not
necessarily dependent upon elimination of arousal mechanisms, U, These
results would confirm the hypothesis that the thalamus is very likely the
anatomo-physiological substrate for the rhythmical 8-12/sec barbiturate
spindle and that in regard to this particular type of electrical activity,
the cerebral cortex is only secondarily activated by impulses of subcortical
origin.
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Significance to the program of the Institute ; It is possible that the dis-
charges of the so-called centrencephalic epilepsy as well as those of other
forms of subcortical epilepsy, are the result of lesions "firing" via a
similar mechaiism.

Proposed course of project ; This project is considered finished. A manu-
script was prepared, has been accepted for publication and is expected to
appear within 1956 in the Journal of EEG and Clinical Neurophysiology,
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10. PROJECT DESCRIPTION

Objectives ; The purpose of this project is to study in detail the effects
of variation of temperature and particularly of cold upon the neuromuscular
preparation in rat.

Methods employed and patient material ; The experiments are carried out
on rats anesthetized with barbiturate. One sciatic nerve is exposed,
placed upon stimulating electrodes and ligated after having been crushed
proximally to the electrodes. The corresponding gastrocnemius muscle is
freed from its insertion at the ankle and its tendon is attached to a
strain gauge for isometric recording of muscular contractions. The po-
tential changes from the strain gauge are led into a DC amplifier and
then recorded photographically with a cathode ray oscilloscope. A thermo-
couple is inserted in the muscle and the variations of the local tempera-
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ture are recorded with a suitable apparatus. Electrical stimulation is
carried out with a Grass stimulator. Parameters of stimulation are varied:
single pulse and tetanizing current is used. The same procedure is used at
37°, 28°, 18° and 9° of temperature, and the results are compared and tabu-
lated.

Major findings ; Preliminary results would indicate that lowering of the
temperature has no significant effect upon the transmission through the
neuromuscular junctions.

Significance to the program of the Institute ; This experimental project
integrates with the broader program of the Institute related to the problem
of neuromuscular diseases.

Proposed course of project ; The project is expected to be terminated by the
end of the year. The effect of temperature upon the action muscle potential
will also be investigated and the results compared with the effect of tem-
perature upon tension.
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Annual Report
Medical Neirrology BraLnch

National Institute of Ne\irologica)

Diseases and Blindness October 1956

SUMMARY

Two-hundred patients were admitted to the Medical Neurology
Branch over the current calendar year of November 1955 to
November 1956. In addition to the waMunit all laboratories,
with the exception of the Section of Neiu'oradiology, were activated
during the current year-. With the addition of further permanent
staff to fill the laboratories in personnel, the fields of research
will cover a broader spectrum than had hitherto been noted. Seven
of the projects herein listed are projected toward the future
calendar year and are the natural outgrowth of previous work of
the past year. Twenty-five publications and three books are in
preparation or have been published during the current year. One
administrative change was made in the branch during the current
year in that the Section on Clinical Neurophysiology has been
shifted to the Electroencephalography Branch, The only loss in
the permanent organization for the year within the Institute was
in this section with the resignation of Dr, Paul 0. Chatfield.
This position being temporarily vacated, therefore, no fut/ore

projects will be indicated until a new head of this section is
appointed. Past projects within this section will be reported
in the Branch of Electroencephalography, ThiSj, then, leaves but
three sections to be reported by this Branch: The Section of
Clinical Neurochemistry, the Section of Applied Pharmacology, and
the Section of Applied Biophysics,

Much of the work in the Section of Clinical Neurochemistry
has continued in the further ellucidation of amino acid metabo-
lism, electrolyte metabolism^ and acetylcholine metabolism within
the brain. With the entry by Dr« Tower {2f years ago) into the
administration of large quantities of glutamine and asparaglne in
seizure patients, it became necessary to find new techniques to
assay these in blood and spinal fliiidc The utilization of
dinltrophenyl-amino-acid-coiumn-ehromatograph has led to more
difficiilties than had been anticipate. These difficulties have
been encountered in units other than this institute so that
analysis of glutamic acid and aspartic acid amides in vivo are now
probably going to have to be done through the utilization of
microelectrode techniques. The utilization of guinea pig
asparaginase enzyme has, however, given some indication as to the
metabolism of asparagine. Peak levels have been obtained similar
to those found with the dinitrophenyl-column method. The serum
values reach their height in approximately one hour and fall to
normal in approximately three to four ho-ors. Twenty-four-hour
urinary excretion is noz in excess of normal, showing that
asparagine is metabolized. C-1^ labeled asparagine has recently
become available in a purified fcrm, the purification of which





was worked out by Dr. Tower in his laboratoryo Aspartic acid
under these conditions has been metabolized more readily in

tissue slices with C-I4. activity noted in the following com-
pounds j glutamic acido glutamiae, and gamma-amino-but.yrie acid,

Asparagine under the same conditions was less readily utilized
but again C=>>14 was found in aspartic acid„ glutamic acid,
glutamine, and gamma-amino-butjit ic acid. The isotopically
labeled eompoiuids were labeled on the second and foxirth carbons
of asparagine and aspartic acid. Since these tvo carbon atoms
are not available for utilization in decarboxylation in the
Krebbs cycle, they are not, therefore 5 lost to other metabo-
lytes during this study. Over 50 patients haire now been
admitted to this Institute and 200 to allied 1 restitutes for
the studying of the anticon'rulsive effects of these aniino acids.
At the last meeting of the cooperative units the following
conclusions were reacbeds

Percentage significantly improved by asparagine 4-0

Percentage not benefited- 50
Percentage with incrsasjed seisure activity- 10
Percentage with EEG Improvement——.^ — 25
Percentage with severe sight reactions-——— 15

As a result of thist, plus experimental data obtained by the research
division of Merck & Co, on gamma-amino-butyrate and its lactam
2=pyrrolidinone indicating anticonvulsant aeti/lty for these two
compounds, a modification of tni?- project has begun. Patients now
on asparagine are being started on these two compounds in order to
assess their clinical efficacy. This, again;, has necessitated
development of methods for their detection. It is anticipated that
the dinitrophenyi derivitlve of g8ffima=amino-butyrate can be found
and isolated by column chromatographyo 2=pyxrolidinone can be
converted to the 2-thio deriva"t.ives in the pre&en'se of '^2^^ ^^'^

then spectrophotometrically worked out. Along wi.th this 5, the
pharmacological properties of 2-thio-pyrrolldinone have been
worked out by Dr, Irwin aiid his unit. The addition of either of
the two above compounds will also cause a revision to normal of
epileptic slices of brain Insofar as glutamine and glutamic acid.
Each of these substances villi al^o reverse seizures in cats which
have been induced by methyl-ethyl-glutarimide (M,E„G„)o So far^
however, in epileptic mice Dr, Irwin has fo-arrd that 2=pyrrolidinone
is an analgesic without hypnosis but is not an effecstive anti-
convulsant,

Dr, Korvath is continuing his studies in the proteins of
muscle in diseases and normal states. He has fouad in his work
on glycerinated fibers and on aGtcinyosin threads? , that there is

a limited range of ATP concentraxlons where contraction occurs.
There appears to be a difference between normal and myotonic
muscle in the extent of this range, Ultracentrifuge studies
indicate that myosin prepai'ed froa patients with Muscular Dystrophy
is polydisperse. Normal muscle yields muscle that is monodisperse.
Each fraction is charactarised by a different sedimentation constant
in the ultracentrifuge, Dr, Horvath's previous project on smooth





and striaLed muscle actoinyosiii comparisons has been delayed
because of these new findings and their application, and it is

projected again for tiie next yearo

Dro Wells and Dr, Haase have continued their studies on
concentration of vitamin B^2 levels from the cerebrospinal fluid
to see if there is a concentration in the spinal fluid of this
after large doses. Difficulties have been encoiintered in the

extraction procedure and in the erratic growth of the test
organism. The majority of samples, therefore , have not been
assayed since their validity woLild be liable tO' question and
will be kept frozen until experimental conditions are more
stajidardizedo

Further studies in the appearance of gamma globulin in
demylinizing diseases (which have been shown to be Increased
in earlier studies) are being undertaken hy Dr„ Curtis by use
of enzymatic kinetics with a suitable agent 5 L-asparaginase,
from guinea pig serumo Dr, Curtis is also continuing the study
of nature and characteristics of urinary polypeptides in neuro-
logical diseases which he has already isolated from patients with
muscular dystrophy,. He is particularly interested in the oxyprotelc
acid constituents.

The finding of as little as 0,1 meg„ of acetylcholine can
be detected by fluorescence in the presence of tetra-phenyl-
diboronoxide has given, for the first timej a method for accurate
determination of acetylcholine. As this substance is essential
in neuromuscular transmission^, this new procedure promises much.

The description of a disease by Jepson in England, which
occurred familially with cerebellar disturbances has aroused
much interest in that a specific indole was foiond in this disorder.
It is possible tha.t other degenerative disorders may lie in an
abnormality of phenylalanine-tj'TOsine metabolism and this will be
investigated in the current year by Dr, King Engel and Dr, Tower,
Similar studies will be carried on by Dr, Dekaban and Dr, Tower
on patients with phenylketonuria.

The Section of Neuropharmacology has developed an expanding
progi°ani with the return of Dr, Irirfin to the imit. The agents
studied by this unit are the depolarising and competitive drugs
acting upon neuro-transmission. The unit completed this year the
highly technical procedure of detennining central effects of certain
of these depolarizing compounds by use of the isolated closed
transfusion technique to the hsad of a recipient dog by a donor
dog. The finding that in the dog the anterior spinal artery
supplies respiratory centers of the brain stem led to the
development of additional techniques for compressing this artery
and the returning venous bicod in spinal canal. When this was done,
it was found that (unlike previous reports had indicated) these
agents had no central action upon the respiratory system, Dr, Irwinj
Mr, Wells and Dr, Rowley are continuing work on the effect of these
drugs on innervated and denervated muscle. They find the





nexiromuscolar blociking agents wiilcb provide transmission by-

initial depolarization cf the motor end plate reduces the
contraction of directly stimulated muscle by an average of
50^. Those compounds , however, which are known to compete
with acethylcholine for receptor sites (curare) do not
influence contraction following direct stim'olation of muscle.
Indirect evidence indicates that the action of depolarizing
compounds in innervated muscle does not arise from the
spreading of depolarization from the end plate to the rest of
the muscle fiber but that the effects are directly on the
muscle membrane away from the motor- end plate or upon the
contractile iinit of muscle.

This laboratory has attempted to produce "myasthenic"
animals for testing purposes by the chemical administration
of these compounds. This has net been successful to date and
these investigators are now turning to animals in which thymic
tumors may be induced. These mice will now be tested for the
presence of subliminal neuromuscular block. Finally,, these
investigators are doing another closed crossed circulation
procedure in which the blood of the leg of the donor animal may
be used to profuse one leg of the recipient animal. After
appropriate manipulation of blood and tissue cholinesterases
in the two animals, recording from both legs of the donor
animals will give a direct comparison of the roles played by
the two types of cholinesterase compounds.

In the Laboratory of Applied Biophysics with the
cooperation of Mr, Robert Bradley and Mr, Bill Matthews, the
following projects are continuing. Investigations are under-
way for localiiiation of cerebral tumors^ by isotopic detection.
The main isotopes used are Zn and I^^^, After injection into
the patient;, a continuous scanning of the head is undertaken
with a three inch scintillation crystal. The photons so pre-
sensltiaed go by way of a photomultiplier tube and a pre-
amplifier to a pulse-height analyser. From here the recording
is taken three ways. First, it may go to a standard scaler
which activates a mechanism recording system. Second, it is
taken into a Broivn potentiometer in which the sensitivity may
be altered by varying resistances. Third, from back of the
Brovm potentiometer leads may be taken through a condenser
coiipled amplifer to two neon light which in turn sweep over ah
infrared film. By this method approxrlmateljr B0% of gliomas have
been localized, Difficjlties in the future are likely in two
areas ~ first, in the practical columnating device. The present
columnator was devised by the Oak Ridge National Laboratory for
a point source. The loss in sensitixrity to low energy isotopes
is approximately lOOo If high isotopes are used, however,
columnation is not obtained. We are therefore building a
columnator for a sensitive volume which will be built of gold and
weigh approximately 60 pounds. After the completion of the
practicality of the experiment, the gold will be remelted and
returned to the U, S, Mint, The second is increase of sensitivity
by the detecting device and we are obtaining a new photomultiplier





tube which gives a (ialn ot 10 instead of 10 . It is hoped
with this that the majority of famors may be detected and
localized at a given level within the brain.

In the 195'? report, one of these investigators reported
the completion of an Atlas of Muscle Disease and Neiiromuscular
Disorders, Much difficulty has been encountered j however, in
color print reproduction, but it is anticipated that the Atlas
will be published within the next three months. Work now in
diseased muscle must be directed to histochemical and ultra-
microscopic techniques in diseased muscle. Three phases will
be attempted! the first is the electromlcroscopic changes of
diseased muscle wi.lh the cooperation of Dr, Wankoj second, is
the utilization of specific fluorescing antibodies to myosin
with the cooperation of Dr. Klatao^ and third, a continuation
of the previous work on phase microscopy on fresh muscle
removed by biopsy specimens

,

The studies of gamma globulin in certain degenerative
disorders as cerebellar ataxia are now continuing in two
laboratories. That phase undertaken by Dr, Curtis as described
above by use of enzyme kinetics. The Section of Biophysics
will continue by the utilization of labeled alpha globulin
with specific materials such as Gu*-'*^ and comparing the rate
of appearance in spinal fluid and disappearance in blood.
Finally, this Section will continue the work initiated by
Doctors Li

J,
Shy and Wells on microeiectrode recording of single

muscle fibers with intracell-ular glass electrodes. It is
expected in the current year to apply this technique to man and
in particular to patients with myasthenia gravis in order to
record resting membrane potentials and end plate potentials
in diseased states. This is a tedious technique and results
sho'old not be expected for at least three years.
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Staff Appointments to Uaiversities :

Doctor G„ Milton Shy, Associate Clinical Professor
of Neurology, Georgetown University

Doctor Uaitland Baldwin, Associate Clinical Profes-
sor of Neurosurgery, Georgetown University

Doctor Donald B. Tower, Associate Clinical Profes-
sor of Neurology and Associate Professor of
Biochemistry, Georgetown University

Doctor Cosimo Ajmone-Marsan, Instructor in Clinical
Neurology, George Washington University

Doctor James F. O'Rourke, Instructor in Ophthalmology,
Georgetown University

Hospital Consultants ;

Doctor G, Milton Shy, U. S. Medical Naval Center,
Bethesda, Maryland

Doctor Maitland Baldwin, U, S. Medical Naval Center,
Bethesda, Maryland
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6. Physiology and Pharmacology in Myasthenia Gravis

PTOJECT TITLE

7. 0. Milton Shy
''PftlMClPAL TMVliSTBATOR

8. Choh-Luh Li, Richard L. Irwin, Jay Wells

9. IF THIS PROJECT RESEMBLES, COMPLEMNTS, OR PARALLELS RESEARCH DONE

ELSIMIERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF

PERSONNEL, FAdLITIES OR FUNDS), IDENTffY SUCH RESEARCH (BY SERIAL

NO.(S) IF WITHIN N.I.H.)

10. PROJECT DESCRIPTION (N-2-016)

Objectives ? Recent evidence shows the pathology of myasthenia
gravis to probably now lie in (l) altered motor end plates j (2)

some type of circulating substance, either curareform or depolar-
izing; (3) a block in release of acetylcholine. Newer techniques

are now available to allow further research to differentiate these

three systems.

Methods Employed : The methods employed will be those combined
in NINDB 8 and NINDB 1, This will consist of intrafiber record-
ings with microelectrodes in single muscle fibers of afflicted
muscles in myasthenic man. The utilization will be half micra
glass pipettes filled with ,3 molar Kcl attached by way of a

cathode follower system to appropriate air^jlification units.
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Major Findings; Within the past year Dr. Li, Dr. Fatt, Dr. Shy
and ffir. Wells have been able to record for the first time motor
end plate potentials in vivo in the frog and rat. They have,
in addition, in in vivo preparations done studies as to the

origin and physiological properties of spontaneous denervation
activity within single muscle fibers in vivo . This now makes
possible the introduction of microelectrodes within muscle of
man. Difficulties encountered, however, are the large range
of resting potentials due t o many and assorted technical prob-
lems, such as tip potential, injured fibers, etc. Running
concurrently with this has been a pharmacological study of the
depolarizing agents on myasthenic patients in which in some
(i.e. 15 per cent) improvement has been found upon the admin-
istration of hexamethonium.

Proposed Course of Project s The projective research will in-
volve the attempt at measurements of minute action potentials
as recorded by microelectrodes in isolated muscle in the
myasthenic muscle of man, A decrease of such minute potentials
would, according to Dr. Fatt-Katz theory, indicate a decrease
in release of bundles of acetylcholine. 2. To record over a

large series of fibers the resting potential before and after
the administration of depolarizing agents in normal man and
animals and compare to myasthenic man. This is an extremely
tedious and difficult technique and it is not visualized that
any results will be obtained of significant quantity for
statistical assessment for at least three years, Dr, Li will
continue his studies (see project # 48 ) in animals and Mr. Wells
will continue his pharmacological studies with Dr. ^rwin in
animals (see project #106).

Significance to Neurological Researcjis This is the only
logical way, with known technical advances, to find the site
of the disorder in the myasthenic patient.
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"Some Properties of Denervated Muscle Recorded
from Intracellular Electrodes" By Li, C.L.,
Shy, G.M,, and Wells, J. Accepted for publica-
tion in Journal of Physiology, 1956 or early
1957.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS HiOJBCT
DURING CALENDAR YEAR 1956;

NONE
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SERIAL NUifflEl^

2 . Neurological -Diseases & Blindness 3 . Medical Neurology
INSTITUTE OR DIVISION LAB.^, BRANCH, OR DEPARTMENT

h . Neurological Disorders Service 5
.

"

™ SECT ION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Histopathological Investigations of Neuromuscular Disorders
PROJECT TITLE

7. G. Milton Shy and Theodor Wanko
PRINCffAL 'INVESTIGATORS

OTHER INVESTIGATORS

9. IF THIS PROJECT RESEI-IBLES, COMPLEI-IENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF
PERS0NNB:L, facilities or funds), IDEMTIFY such RESEARCH (BY SERIAL
NO.(S) IF WITHIN N.I.K.).

10. PROJECT DESCRIPTION

Objectives ; To determine some ivf the bacic anatomical and physio-
logical cTianges of single muscle fibers in disease.

Methods Employed; As noted in the project sheets of 1955, the
initial phase of this stiidy was completed in the formation of
an A^las _of i-Iuscle Djgease in Neur-omuscular Disorders , Such an
atlas will form the first basic pathoiogical control for further
studies. At the present time, it is now the desire to enter
further into the following fields: 1, Electron microscopy of
diseased and normal muscle, which will be done in collaboration
with Dr. 'sanko and his unit. This will be accomplished by minute
injections of osmic acid in vivo and subsequent removal for
microscopic preparations. Sections will be made with glass
microtomes and studied under the electron microscope at l/kOQ
micron. 2„ In addition to standard histochenical methods now
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Methods Employed (Cont'd..): available, such as PAS stain, Gomeri
Trichrorae, etc., it is hoped with the collaboration of Dr. Klatzo
of the Section of Neiuropathology to enter into further studies by
means of tagged antibodied myosin, and to study such structures
under polarized and ultraviolet monochromatic radiation, 3o A
study of phase microscopy of fresh muscle removed from biopsy
specimens. At the present time, one of the intriguing aspects
of this is the startling appearance of the so-called sarcosomes
which are not readily present or apparent on optical microscopy.

Patient Material ; Approximately UOO cases of muscular dystrophy
are now available f or tii is study. (N-2-401)

Major Findings: Work upon the atlas of microscopic histopathology
of these diseases has progressed over the past year and is now
entering its final stages. Much work had t o be done on the colored
plates in that there were approximately 80 of these in which minor
variations in color becomes important in interpretation. It is
anticipated that the completed atlas will be published by E, & S,
Livingstone at Edinburgh in the next three months. Conclusions of
histopathology of muscle are the same as those published in the
1955 report and it is too early at this t ime to anticipate con-
clusions in the three fields of further investigation.
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13. BUDGET ACTIVITY :

RESEARCH

REVIEW & APPROVAL

BIOLOGIC STANDARDS

/><7 administMtion

PROFESSIONAL &
TECHNICAL ASSIST-
ANCE

14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH
SERVICE, OR OTHER ORGANIZATIONS, PROVIDING FUNDS,
FACILITIES, OR PERSONNEL FOR THIS PROJECT IN FY 1957.
IF COOPERATING UNIT IS WITHIN NIH INDICATE SERIAL NO(S)
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16. LIST PUBLICATIONS OTffi:R THAN ABSTRACTS FROM THIS PROJECT
DURING CALENDAR YEAR ' ":

"Atlas of Muscle Pathology of Neuromuscular Disease "

By Shy, G.M., Alvord," jl.C, Berg, L., and Greenfield, J.G.

"Diseases of Muscle" . A chapter in textbook by Frances
M. Forster on Treatrient of Neurology , by Drager and Shy.
To be published by MosbyT Co. 1956.

"A New Congenital Non-Progressive Proximal Myopathy" By
Shy, G.M. and Magee, K. To appear in the next issue of
Journal Brain, 1956.

"•t'aramyotonia Congenita — A Distinct Genetic Anatomic and
Physiological Abnormality" By Shy, G.M,, Drager, G,, and
Hamill, J. (In preparation)

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT
DURING CALENDAR YEAR 1956:

NONE
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NINDB 3. Medical Neurology
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

4. Clinical Neurochemistry 5.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Neurochemical Studies on Patients with Phenylketonuria and Galactosemia .

PROJECT TITLE

7. Dr. Anatole S. Dekaban and Dr. Donald B. Tower

PRINCIPAL INVESTIGATORS

Mr. Edmund Peters. Dr. William C. Curtis, and one other (to be appointed)
Dr. C. Ajmono-Marsan. Dr. Louis Sokoloff (NIMH) and Dr. Herman Kalckar(NCI)
OTHER INVESTIGATORS

IF THIS PROJECT RESEMBLES, COMPLEMENTS. OR PARALLELS RESEARCH DONE ELSE-
MERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL,
FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO.(S) IF
IVITHIN NIH). ' -

Studies on Uridine Coenzymes and Galactose metabolism (Dr. Kalckar)
Studies on Phenylalainine and Tyrosine metabolism (Dr. Udenfriend)

PROJECT DESCRIPTION

(a) Obi actives : To attempt to define the bases for the neural dysfunctions
associated with phenylketonuria and galactosemia,

(b) Methodology ; Development of specific approaches will depend upon the
direction indicated by preliminary studies. Standard methods for

determinations of the pathognomic metabolites in phenylketonuria
(serum phenylalamine, urinary phenylpyruvic acid and phenolic compounds)
and galactosemia (serum galactose, red cell phosphogalactose-uridyl-
transferase) will be set up in order to follow clinical progress of
patients studied. Electroencephalographic studies in each case are
contemplated to observe effects of excess phenylalamine or galactose
metabolites on EEG abnormalities in phenylketonuria and in galactosemia
respectively. Cerebral blood flow, oxygen and glucose utilization studies
will be carried out by the Kety-Schmidt technique to determine whether
glucose oxidation by brain is impaired in these diseases (untreated).
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The toxicity of various phenylalamine and galactose metabolites to

experimental fetal and neonatal animals will be investigated,

preferably on those species whose degree of neo-natal cerebral

development is close to that of man.

(c) Patient material : Patients will be admitted to the ward service of

the Section of Developmental Neurology (Dr. Dekaban). Galactosemic
patients will be provided by Dr. Kalckar (NIAMD). (N-9-805)

(d) Major Findings : None. This project will be initiated in Calendar 1957.

(e) Significance to Neurological Research : Both phenylketonuria and

galactosemia are metabolic diseases due to genetic defects in a respective

enzyme necessary to normal metabolism of dietary phenylalanine or jal-

actose. The biochemical abnormalities are known in detail and the

genetics of both are clear. However, the bases for the neural toxicity,

primarily severe mental retardation and seizures (questionable for

galactosemia) are completely unknown beyond the fact that it is closely

related to ingestion of phenylalanine or galactosemia, since dietary

restrictions are attended by remission of biochemical and clinical

abnormalities. Phenylketonuria is estimated to have an incidence of

1:10,000, a not inconsiderable portion of mentally defectives. The

incidence of galactosemia is unknown, but Kalckar believes it may not

be as rare as once thought. Not only is it of importance to elucidate

the mechanisms of neural toxicity in these diseases, but a clearer under-

standing of factors which produce mental retardation is of utmost im-

portance to the problems of cerebral palsy and mental disease in general.

(f) Proposed Course : To initiate the above studies.





OHP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11. NINDB 90 (C)
SERIAL NUMBER

12. BUDGET DATA:

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY '57

O

BUDGETED POSITIONS

PROF OTHER TOTAL

PATIENT DAYS

FY '57

13. BUDGET ACTIVITY:

RESEARCH ^^
REVIEW AND APPROVAL / 7

BIOLOGIC STANDARDS / 7

ADMINISTRATION /_/

PROFESSIONAL AND
TECHNICAL ASSISTANCE / /

14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER
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Dr. Herman Kalckar-Laboratory of Biochemistry and Metabolism(NIAMD)
Dr. Louis Sokoloff-Section on Cerebral Metabolism (NIMH)
Dr. Sidney Udenfriend-Laboratory of Chemical Pharraacology(NHI)
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16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
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None.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:

None.
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2. NIMH and NINDB 3. Lab R esearch(NIlVlH)- Medical Neurology
INSTITUTE OR DIVISION ( NINDB)

LABORATORY, BRANCH, OR DEPARTMENT

4. Section on Cerebral Metabolism (NIMH) 5.

Section of Clinical Neurochemistrv (NINDB) LOCATIONdF OTHER THAN BETHESDA)

SECTION OR SERVICE

6. The Cerebral Circulation in Minor Seizures and the Effects of Hyperventilation
Thereon. ________^
PROJECT TITLE

7. Dr. Louis Sokoloff (NIMH) and Dr. Donald B. Tower (NINDB)

PRINCIPAL INVESTIGATORS

8. Dr. Charles E. Wells. Dr. W. King Enqel and Dr. C. Ajmone-Marsan (NINDB)

OTHER INVESTIGATORS

9. IF THIS PROJECT-RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSEIVHERE

IN THE PUBLIC HEALTH SERVICE (WITHOUT lOTERCHANGE OF PERSONNEL, FACILITIES
OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO.(S) IF WITHIN NIH).

10. PROJECT DESCRIPTION

(a) Objectives : To measure cerebral blood flow in patients with minor

cerebral seizures (petit mal type) during control, hyperventilation

and seizure periods.

(b) Methodology : Cerebral blood flow studies will be performed, using the

radioactive krypton (Kr ) method devised by Lewis, Sokoloff, Wentz,

Wechsler and Kety (Fed. Proc. 14: 92 (1955)) and used extensively

by Dr. Sokoloff during 1954-55 at the U.S. Naval Air Development

Center, Johnsville, Pa.

79 '
/

Concentrations of radioactive Kr , not exceeding 100 U.G./L.

will be breathed by the subject from a closed spirometer reservoir

through a tightly fitting mask for a period not exceeding 20 minutes.

Readings over the cerebral hemispheres with an extensively shielded

scintillation counter will be possible about every 30 seconds.
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SimultaneouslK arterial and cerebral venqus blood samples will be

drawn for Kr content. From these data and the Fick principle,

cerebral blood flow can be calculated.

Cerebral blood flow will be determined by this method in the

resting (control) state, during hyperventilation and during seizures

induced by hyperventilation, photic stimulation or other suitable
means. Whenever possible simultaneous electroencephalograms will be
recorded. Arterial and cerebral venous blood samples will also be
analyzed for pCOp, CO^ content, pH, oxygen saturation and glucose
during these studies.

(c) Patient Material : Patients with suitable seizures and activation
response to hyperventilation and/or photic stimulation will be admitted
to NINDB wards for this study. (N-1-510)

(d) Major Findings : None. The project has been approved by the N.I.H.

Radiation Safety Committee. It has been impossible to implement this

project so far due to (1) limitations on Dr. Sokoloff's time imposed

by prior committments to other existing projects and (2) lack of

suitable patient material - only one being available in 1956 and

this one could not be studied due to the above reason.

(e) Significance to Neurological Research : The nitrous oxide method for

measurement of .e,erebral blood flow requires a 10 minute period of ob-

servation for obtaining an average flow per minute during this period.

From studies by this method it is known that hyperventilation in normal

subjects and in patients with generalized' seizures during the inter-

ictal period results in decreased cerebral blood flow and that

generalized seizures induced in monkeys result in markedly increased
cerebral blood flow. No studies have been reported on effects of

hyperventilation in patients with minor seizures (petit mal type),

although it is in this group that greatest susceptibility to the

ictogenic effect of hyperventilation is encountered. In addition the

relationships between cerebral blood flow and seizures has not been

studied during actual seizures in man because of the time limitation

imposed by the nitrous oxide method. With the radio-krypton method

accurate recording of such data would be of fundamental significance.

(f) Proposed Course ; To carry out such studies as soon as suitable patients

become available.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11. NINDB 91 (C)
SERIAL NUMBER

12. BUDGET DATA:

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY' 57 Q o

iJiDGETED POSITIONS PATIENT DAYS
PliGF OTHER TOTAL

FY'57

13: BUDGET ACTIVITY:

RESEARCH

REVIEW AND APPROVAL

BIOLOGIC STANDARDS

LJ
~1

ADMINISTRATION / /

PROFESSIONAL AND ___
TECHNICAL ASSISTANCE / /

14, IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER

ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS PROJECT
IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH INDICATE SERIAL NO(S):

N.I.H. Radiation Safety Office.
Massachusetts Institute of Technology - Cyclotron production of

Krypton
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards and Publications 15. NINDB 91 (C)
SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING CALENDAR

YEAR 1956:
^

".'

Wells, C. E. : Chronic Hypoventilation in an Epileptic Patient.

Neurology . 6: 744-49 (1956).

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING

CALENDAR YEAR 1956;

None.
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PUBLIC HblALTIl SliRVICE - - NATIONAL INSCITUTL'S OF HEALTH

INUIVIUUAL I'UOJECT RiTOitT

Part A. Project Description Shc-rt 1. NIIIDI' 92 (C)
SaUAL NUM3B1

2. NINUB 3. Medical Neurology
INSTITUTE Oi{ DIVISION LABORATORY, BRANCH, OH DiiPARTMENF

4. Clinical Neurochemistry 5.

SECTION OR SEliVICE LOCATION (IF OTHER THAN BETHESDA)

6. Characteristics of Isocitric Dehydrogenase and other Krebs Cycle Enzymes
in Cell Fractions of Cerebral and Hepatic Tissue

PROJECT TITLE

7. Dr. James A. Shepherd (PHS Post-doctoral Fellow),
PRINCIPAL INVESTIGATOR

Mr. Edmund Peters. Dr. Donald B. Tower. Dr. William C. Curtis, one other
(to be appointed) and Dr. Henry Mcllwain (NINDB Consultant. 1957).
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSEifflERE

IN THE PUBLIC HEALTH SERVICE (WI'THOUT INTERCHANGE OF PERSONNEL, FACILITIES,
OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO.(S) IF WITHIN NIH).

None.

10. PROJECT DESCRIPTION

(a) Obi ectives : To study intimate enzymatic characteristics of isocitric
dehydrogenase in isolated cell fractions of cerebral tissues and to

compare them ivlth those of the comparable liver enzyme.

(b) Methodology : Cerebral and hepatic tissue cells will be disrupted
sonically, fractions isolated by differential high speed centrifugation,
and enzyme activity determined after incubation with citrate by

spectrophotometric determination of the DPN -> C?N lU reaction coupled
with citrate -> isocitrate reaction of the enzyme. Activities of the

enzyme in various individual cell fractions (total, mitochondrial,
microsomal, supernatent and nuclear) and combinations of two or more
will be determined, referred to protein nitrogen contents, and correlated
with infractionated activity of whole cell. Physico-chemical separation
and characterization

(c) Major Findings; Previous work by the principal investigator elsewhere
has confirmed in rabbits the report of Hogeboom and Schneider for mice
that the majority (82%) of the isocitric dehydrogenase of liver fractions
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is associated with the soluble (supernatent) fraction. However, in

fractionaction of homogenates of rabbit cerebral cortex this enzyme

is equally distributed between soluble (supernatent) and sediment

(mitochondrial) fractions and the sum of fraction activities was 200%
of that of the original homogenate. The results seemed consistent with

the presence of two enzymes. These findings raise the questions:

(1) whether the soluble and mitochondrial enzymes are different or

the same enzyme in different intracellular locations, and (2) whether
this is a special case for cerebral tissues or for cerebral tissues of

a particular species or whether measurements reflect two cell types,

one with supernatent and the other with mitochondrial loci of activity.

(d) Significance to Neurological Research : Enzymes of the Krebs cycle are

key enzymes in the fundamental energy metabolism of the neuron. An

understanding of their characteristics, mechanisms of action and

cellular location is basic to neurochemical concepts of neuronal

metabolism. These enzymes are also involved in metabolic steps which

relate to amino acid and fatty acid synthesis and metabolism and appear

to be concerned with the mechanisms underlying seizures. The initiation

of this project will provide data on an interesting problem in

enzymology as well as development of approaches to the study of enzymic

defects in the Krebs cycle in certain seizure states such as fluoro-

citrate poisoning, pyridoxine deficiency and spontaneous seizures in

man, which will be necessary to obtain complete understanding of the

seizure process.

(e) Proposed Course : To continue studies outlined above and in particular

to prepare purified enzymes from the two fractions with equal activities

per unit nitrogen and study the physico-chemical properties of each

in order to answer questions posed by findings to date.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data

12. BUDGET DATA:

n. NINDB 92 (C)

SERIAL NUMBER

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY'57

BUDGETED POSITIONS PATIENT DAYS

o

PROF OTHER TOTAL

FY'S?

13. BUDGET ACTIVITY ;

RESEARCH ^^
REVIEW AND APPROVAL / 7

BIOLOGIC STANDARDS / 7

ADMINISTRATION / /

^V PROFESSIONAL AND
.

TECHNICAL ASSISTANCE / /

14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER

ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS PROJECT

IN FY 1957. IF COOPERAHNG UNIT IS WITHIN NIH INDICATE SERISL NO(S):

PHS Post-doctoral Fellowship Program - Salary Support for Dr. Shepherd.
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PUBLIC HEAilTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards and Publications 15, NINDB 92 (C)

SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING CALENDAR
YEAR 1956:

Shepherd, J. A.: "Factors influencing the determination of the

intracellular distribution of isocitric dehydrogenase in rabit cerebral
cortex" J. Histochem. and Cytochem. 4: 47-54 (1956)

17. LIST HONORS AND AMRDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:

None.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 93 (C)
SERIAL NUMBER

NINDB
INSTITUTE OR DIVISION

3. Medical Neurology
LABORATORY. BRANCH OR DEPARTMENT

4. Clinical Neurochemistry
SECTION OR SERVICE LOCATIONdF OTHER THAN BETHESDA)

A Study of Abnormal Urinary Metabolites Excreted by Patients with Seizures .

Cerebellar Ataxia and other Neurological Diseases
PROJECT TITLE

7. Dr. W. King Engel
PRINCIPAL INVESTIGATOR

8. Mr. Edmund Peters. Dr. Donald B. Tower and one other fto be appointed^.
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSEWHERE
IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL, FACILITIES
OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO.(S) IF WITHIN NIH).

None.

10. PROJECT DESCRIPTION

(a) Obi ectives : To screen 24-hour urine specimens from patients with various

neurological diseases, particularly seizures and cerebellar ataxia, for

presence of abnormal metabolites or increased amounts of normal metab-
olites of the tryptophan-indole group and to determine what, if any,

correlation these may have with the clinical diagnoses.

(b) Methodology : 24-hour urine samples will be collected on two non-

consecutive days. Each will be screened by the IVatson-Schwartz test

for Ehrlich-positive compounds and aliquots of each will be investi-

gated by two-dimensional chromatography for indole compounds and for

amino acids by the methods of Jepson and Dent respectively. Routine
urinalyses will be carried out on each sample, including creatine-
creatinine determinations. Further runs will be made on any patient

with abnormal findings. The abnormalities will be classified, and

possible correlations evaluated.
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(c) Patient Material : Studies will be carried concurrently with work-up
of patients admitted to NINDB wards for various other projects.
Specific admissions to this project may become desirable if initial
results so indicate. (N-10-009)

(d) Major Findings : This project will begin in Calendar 1957.

(e) Significance to Neurological Research : In recent years a number of
neurological diseases arising from biochemical abnormalities have
been defined. A number of these have characteristic abnormal
metabolites excreted in the urine of such patients, e. g, phenylketonuria,
galactosemia, Wilson's disease, pyridoxine deficiency. The study of
these urinary constituents has not only shed light on the pathological
process but has clarified many facets of normal metabolism. In

connection with phenylketonuria, Armstrong and co-workers have been
surveying urine samples for phenolic compounds with considerable
success. Seven and Markovitz (unpublished) and Rimington (unpublished)
have both observed Ehrlich-positive compounds, probably indoles, in

urines of seizure ipatient. Jepson and co-workers have described
a new syndrome ("H^' disease) characterized by dermatitis, intermittent
cerebellar at?ixia, mental retardation, aminoaciduria of unique pattern
(especially aromatic amino acids) and large excretion of indole~3-acetic
acid and indican ( Lancet , pp. 421-428, Sept. 1, 1956) and have described
methods for studying these compounds by paper chromatography ( Lancet ,

p. 1009, Nov. 12, 1955). These latter authors suggest "H" disease is

a genetically determined abnormality in tryptophane-nicotinamide
metabolism. It is possible that these and other disorders such as

malignant carcinoid syndrome (Udenfriend) represent a family of metabolic
disorders in tryptophan-micotinamide metabolism analogous to those known
for phenylalamine-tyrosine metabolism. It is becoming very apparent thaty
disorders in metabolism of these aromatic amino acids have particularly
deleterious consequences for the nervous system, especially in mental
retardation. The interests of NINDB in the fieldsof cerebral palsy,

seizures, myopathies and cerebellar diseases make research into these
possibilities of great practical as well as theoretical importance.

(f) Proposed Course : To implement the project.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data ll.NINDB 93 (C)

SERIAL NUMBER

12: BUDGET DATA:

ESTIMATED OBLIGATIONS
DIRECT REIMBURSEMENT TOTAL

MAN YEARS
PROF OTHER TOTAL

FY '57
5:/$-

^

BUDGETED POSITIONS

2. 0^ /s-Z,

PROF OTHER TOTAL

PATIENT DAYS

FY*57

13. BUDGET ACTIVITY ;

RESEARCH

REVIEW AND APPROVAL

BIOLOGIC STANDARDS

//

LJ

ADMINISTRATION

PROFESSIONAL AND
TECHNICAL ASSISTANCE

/ /

14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER

ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS PROJECT

IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH INDICATE SERIAL NO(S);

Section on Developmental Neurology - Dr. Dekaban - consultation only.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards and Publications 15. NINDB 93 (C)
SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1956:

None.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:

None.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 94 (C)
SERIAL NUMBER

2. NINDB 3. Medical Neurology
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

4. Clinical Neurochernistry 5.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Quantitative. Microchemical Determination of Acetylcholine in Biological
Specimens
PROJECT TITLE

7. Dr. William C. Curtis and Dr. Donald B. Tower
PRINCIPAL INVESTIGATORS

8. Mr. Milton A. Pogorelskin
.

OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSElfflERE

IN THE PUBLIC HEALTH SERVICE CWITHOUT INTERCHANGE OF PERSONNEL, FACILITIES
OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO.(S) IF WITHIN NIH):

Dr. Sidney Udenfriend - Laboratory of Chemical Pharmacology (NHI)-fluoro-
spectrometer.

Dr. E, C. Horning-Laboratory of Chemistry of Natural Products (NHD-
infrared spectroscopy.

10. PROJECT DESCRIPTION

(a) Qbiectives : To adapt and develop a specific, quantitative chemical

method for the determination of acetylcholine in brain tissue and fluids.

(b) Methodology; See under major findings.

(c) Major Findings: R. Neu (Ztschr. f. anal, Chemie 143: 30-38 (1954)

reported that, in the presence of tetraphenyl diboronoxide and a

flavonei, as little as 0.1 /xg, of acetylcholine can be deteced as a

colored precipitate or as red fluorescence under ultra-violet light,

Neu reported that when quercetrin was used as the flavonol, acetylcholine

but not choline reacted. In attempting to adapt these findings to a

method for determining acetylcholine, it was found that pure quercetrin

gave no differential reaction. In checking with Neu, he discovered that

a trace of quercetin in the quercetrin is required to produce a colored

reaction product with acetylcholine but not choline.
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With this discovery as a starting point this year, it has been

found that when methanol solutions of tetraphenyl diboronoxide and

either quercetrin or quercetin are added to aqueous solutions of choline

or acetylcholine (as the chlorides), an orange precipiate is formed.

The precipitates settle slowly and emit a reddish-orange fluorescence
on exposure to ultraviolet light. The precipitates are soluble in

acetone, n-butyl alcohol and ethyl acetate, partially soluble in

chloroform and ether, and insoluble in hydrocarbon solvents such as

benzene, toluene and hexane. When 0.1 to 2% quercetin is added to

quercetrin and the reaction carried out as above, acetylcholine yields

an orange precipitate which settles slowly out of solution and which

emits a strong red fluorescence in ultraviolet light. This precipitate

has the same soli^biiity behavior as material obtained with either

flavonol alone. Under the same conditions, choline does not yield

any visible precipitate but merely a yellow coloration without ultra-
violet fluorescence, which cannot be distinguished visually from the
reagent blank.

Optimal conditions for carrying out this reaction for acetyl-
choline are as follows: 0.5 ml. of 0.5% tetraphenyldiboronoxide
(freshly prepared) in methanol, 1 ml. of 0.1% flavonol in methanol
and 4 ml, of pH 5.0 buffer are added to 1 ml. of aqueous acetylcholine
solution. The flavonol used is 1.6% quercetin in quercetrin, the

optimum ratio for the selective acetylcholine reaction. Ontimum
buffer concentration is from 0.125 to 2.0 N with acetate buffers

superior to phosphate buffers. There is a time factor involved in the

reaction which mast be evaluated spectrophotometrically. Shorter

wave lengths of ultraviolet light produced a more intense fluorescence

than longer wave lengths.

(d) Significance in Neurological Research: Significance of this project

is most important and fundamental. No satisfactory chemical method

for determination of microgram quantities of acetylcholine in bio=

logical specimens has ever been developed. Bioassay procedures are

tedious, somewhat non-specific and often not sufficiently sensitive.

In view of the importance of acetylcholine as a peripheral and also

probably as a central transmitter of nerve impulses, there is a pressing

need for better assay methods. This need is reinforced by the recent

development by Udenfriend of a very satisfactory chemical method for

Serotonin, a probable second transmitter in the central nervous system.

Positive chemical identification of acetylcholine in nervous tissue

has only been reported twice in 35 years. There is need for re-

assessment of acetylcholine with a specific chemical method particularly

as more and more possible transmitters are proposed.

(e) Proposed Course: All preliminary visual observations, usually carried

out in developing a new fFuormetric procedure, have been completed.

Appropriate instrumentation and applications are now to be studied,

including: (1) absorption spectra of ail components (reagents) of the

fluorescent system by Beckman DU spectrophotometer in order to predict
the optimum wave length for excitation and possible interfering sub-
stances; (2) concentration factors insuring fluorescent production in

a non-restricted zone of the solution, falling within the optical path

of the detection instrument; (3) complete fluorescent spectra of the

fluorescent system, using a red-sensitive fluorospectrometer ; (4)

determination in pure solutions of effects of temperature, pH, time of
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exposure, trace impurities and quenching; (5) adaptation to blood,

urine, cerebrospinal fluid and tissues with determination of native
fluorescent spectra thereof.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

IMDIVIDUAL PROJECT REPORT

Part B: Budget Data: n. NINDB 94 (C)

12. BUDGET DATA:

SERIAL NUMBER

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY'57 ^ *~^
/T

BUDGETED POSITIONS
PROF OTHER TOTAL

PATIENT DAYS

FY'57

./ .JT /.

13. BUDGET ACTIVITY :

RESEARCH

REVIEW AND APPROVAL

BIOLOGIC STANDARDS / /

ADMINISTRATION / /

PROFESSIONAL AND ___
TECHNICAL ASSISTANCE / /

14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE. OR OTHER

ORGANIZATIONS, PROVIDING FUNDS, FACILITIES. OR PERSONNEL FOR THIS PROJECT

IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH INDICATE SERIAL NO(S):

Dr. Sidney Udenfriend-Laboratory of Chemical Pharmacology (NHD-
fluorospectrometer

.

Dr. E. C. Horning - Laboratory of Chemistry of Natural Products(NHI) -

infrared spectroscopy.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards and Publications 1 5 NINDB 94 (C)

SERIAL NUMBER

16, LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1956.

None.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING'

CALENDAR YEAR 1956:

None.
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PUBLIC HEALTH SEKVICE - -- NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 95 (C)
SERIAL NUMBER

2. NINDB 3. Medical Neiroloqy

INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

4. Clinical Neurochemistry 5.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. The Nature and Characterization of Urinary Polypeptides. Pyrogens and Similar

Molecules.
^

PROJECT TITLE

7. Dr. iniliam C. Curtis
PRINCIPAL INVESTIGATOR

8. Mr. John Phoenix. Dr. Donald B. Tower, and Dr. G. M. Shy

OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSHVfflERE

IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL, FACILITIES,

OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO.(S) IF WITHIN NIH)

None.

10. PROJECT DESCRIPTION

(a) Objectives of this project are to develop suitable physico- chemical

methods for the isolation and characterization of oxyproteic acids,

pyrogens and similar molecules. The chemical and physical natures of

these compounds are poorly understood and their significance and

mechanisms of action remain obscure.

(b) Methodol ogy: Isolation and purification of oxyproteic acids from urine

and of the pyrogen, Piromen, will be carried out by ion exchange,

column chromatography, foam fractionation and absorption techniques.

Characterization studies will employ electrophoresis, diffusion,

ultracentrifugation, sedimentation, velocity and equilibrium, selective

adsorption and solubility studies to provide data on molecular size and

structure,

(c) Patient Material ; Will not be used for this project initially except

for urine specimens from NINDB patients admitted to other projects.
(N-2-208)

(d) Ma 1 or Findings : In preliminary experiments abnormally high concentrations

of urinary polypeptides or pseudo-peptides have been isolated by both

chemical and physical methods from urines of patients with muscular

dystrophy. The materials isolated by the two methods exhibit the same

solubility behavior and are normal urinary constituents. At present

states of development physical methods of separation are not applicable

to clinical investigation. However, chemical fractionation by means of

barium salts can be readily employed to determine the clinical signi-

ficance of the urinary polypeptides. The most satisfactory procedure
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has been found to that of Lustig and Tuchler (Biochem. Z, 289:143 (1937),
This procedure has been indispensible in evaluating the course of physical
fractionations.

Three significant findings have come to light. (1) The urinary
barium fraction is composed of highly surface active and foam-producing
coiiotituents. It is possible that a simple relationship can be estab-
lished between the foaming properties of urine and their polypeptide
content. Foaminess of urine is one of its characteristic physical
properties. Purification of the urinary barium fraction may be more
easily accomplished by foam fractionation than by the involved chemical
fractionation now used. (2) The major portion of urinary polypeptides
can be quantitatively adsorbed on activated charcoal, alumina or ion
exchange resins. This implies the possibility of adapting chromato-
graphic adsorption for quantitative determination and chemical
differentiation of these materials. (3) Preliminary experiments with
a commercially available molecular filter clearly demonstrate that a

suitable apparatus of this type would greatly facilitate the isolation
of polypeptides for clinical investigation from not only urine but also
other biological fluids such as serum.

(e) Significance to Neurological Research: This study is designed to shed
some light on the nature and signficance of certain complex molecules.
Polypeptides occur normally in urine as products of _in vivo degradation
of proteins, especially albumen. No detailed study or characterization
of these compounds has ever been reported. In neuromuscular diseases
there is degradation of nerve and muscle tissue, apparently associated
with increased excretion of polypeptides in the uring. In muscular
dystrophy injected human serum albumen tagged with i there is evidence
for abnormal loss or metabolism of such albumen. A comparison of
excretions by normal subjects and by patients with muscle disease in

terms of quantity and types of polypeptides would be of considerable
significance. In a more fundamental sense these studies may have an
important bearing on the general problem of protein metabolism,
particularly its catabolic aspects.

(f) Proposed Course; To continue studies on the above problems outlined

under Major Findings.
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12. BUDGET DATA;

ESTIMATED OBLIGATIONS MAN YEARS
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FY '57
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13. BUDGET ACTIVITY ;

RESEARCH ^l
REVIElif AND APPROVAL £ZJ

BIOLOGIC STANDARDS F"/

ADMINISTRATION Z7
PROFESSIONAL AND
TECHNICAL ASSISTANCE Hj'

U. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER
ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS PROJECT

IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH INDICATE SERIAL NO(S)s

Clin-.cal Investigations Division, NINDB-Dr. Shy (Serial No.





No. ORP-1 Calendar Year 1956
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Part C. Honors, Awards and Publications 15. NINDR 95 (C.)

SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING CAF.ENDAR

YEAR 1956:

None.

17. LIST HONORS AND AWARDS TO PERSONT^'EL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:

NOne.
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 93 (C)
SERIAL NUMBiiR

2. NINDB 3. Medical Neurology

INSTITUTE OR DIVISION

4. Clinical Neurochetnistry

LABORATORY, BRANCH, OR UiiPARTMENT

5.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Physico-chemical Studies of Human Cerebr o spinal Fluid Proteins in Demvelinizjnq

Diseases.
PROJECT TITLE

7. Dr. William C. Curtis '_,^

PRINCIPAL INVESTIGATOR

8. Mr. John Phoenix. Mr. Edmund Peters. Dr. Donald B. Tower, one other (to be

appointej). Dr. Charles E. Wells and Dr. W. King Enqel.

OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSEIVHERE

IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL, FACILITIES

OR FUNDS). IDENTIFY SUCH RESEARCH: (BY SERIAL NO,(S) IF WITHIN NIH)

None,

10. PROJECT DESCRIPTION

(a) Objectives of this project are to study the abnormalities in the

protein fractions of cerebrospinal fluids from patients with

multiple sclerosis in order to determine the significance of such

abnormalities both diagnostically and prognostically in the clinical

course of the disease,

(b) Methodology : See 1955 report (Serial NINDB-I5(c) and major findings.

(c) Patient Material : See 1955 report (Serial NINDB-15(c2. (n-10-007)

(d) Major Findings ; in approaching this problem it has been obvious that

certain protein chemical and physico-chemical techniques would have

to be adapted and perfected before fractionation and characterization

of blood and spinal fluid gamma globulins could be undertaken. To this

end, some fairly stable, physiologically active protein needed to be

selected for use in standardizing prospective protein techniques.

Studies on guinea pig serum L-asparaginase (developed for another

project (Serial No. NINDB 97 (C) ) have shown that this protein,

a globulin, is particularly adapted to this purpose. Hence, the isolation,

purification and evaluation of the enzyme kinetics of L-asparaginase have

been undertaken.
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The first phase of this study has been completed with the exception

of a few minor details. Electrophoretic and ultracentrifuge characteri-

zations of the isolated crude enzyme (10~fold purification) have indi-

cated two contaminants. Optimal conditions and methods for this initial

isolation and for enzyme assay have been established. Enzyme kinetics

of the partially-purified enzyme have been completed. The second phase,

involving purification of the crude enzyme by chromatographic and foam

fractionation techniques has been initiated. During the course of the

preliminary studies, it has been found that the enzyme protein can be

completely adsorbed on modified cellulose and on carbon dioxide foam.

It is felt that the use of a globulin with easily assayed

enzymatic activity represents a valuable tool for the perfection of

appropriate techniques, since the preservation of enzymatic activity

serves as an important indicator of protein integrity. The lack of such

a convenient indicator in gamma-globulins makes their study more difficult

and requires development of techniques which can be demonstrated to

accomplish this end with similar suitable protein molecules.

(e) Significance to Neurological Research : It is self evident, since it

represents a detailed study into an established chemical abnormality

in a disease, multiple sclerosis, which is a major problem not only

from a public health standpoint but from a diagnostic, prognostic and

therapeutic standpoint. Nothing is known about its course or the

mechanisms underlying its cause. With this first clue of biochemical

abnormality a step in the direction of covering these many problems

can be made by such a detailed and long-term approach.

(f) Proposed Course ; Perfection of methods applicable to isolation of

gamma globulin fractions from cerebrospinal fluid (and serum) by suitable

physical methods such as foam fractionation, selective adsorption,

counter-current distribution, electrophoresis-convection and/or column

electrophoresis. Since it is not feasible to obtain sufficient gamma

globulin to carry out the preliminary phases of these studies nor to

ensure maintenance of protein integrity without a suitable indicator,

L-asparaginase from guinea pig serum will be utilized for these purposes.
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14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTOER

ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS PROJECT

IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH INDICATE SERIAL NO(S):

None.
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16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING

CALENDAR YEAR 1956:

None.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING

CALENDAR YEAR 1956:

None.
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SERIAL NUMBER

NINDB
INSTITUTES OR DIVISION

3« Medical Neurology
L/\BORATORY. BRANCH. OR DEPARTMENT

4, Clinucal Neurochemistry
SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Metabolism of Glutamic and Aspartic Acid Amides in Vivo.

PROJECT TITLE

7. Dr. William C. Curtis and Dr. Donald B. Tower
PRINCIPAL INVESTIGATORS

8. Dr. Charles E. Wells. Dr. W. King Enqel and Mr. John Phoenix

9.

OTHER INVESTIGATORS

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSEiAlHERE

IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONTsEL, FACILITIES
OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO(S)S IF WITHIN NiDH).

None.

10. PROJECT DESCRIPTION '

(a) Obi ectives ; Are to develop suitable clinical methods for simultaneous
quantitative determination of glutamic acid, aspartic acid, glutamine
and asparagine in body fluids (blood, cerebrospinal fluid, urine) in

order to follow the metabolic fate of ingested doses of glutamine and
asparagine or both in seizure patients on such therapy and to correlate
such findings with oral dosage and clinical response,

(b) Methodology: Se Major Findings.

(c) Patient Material : Will be derived from the patients being studied
in the clinical study assessing the anticonvulsant effectiveness of

glutamine and asparagine (Serial » N-1-200
^

). Other NINDB
patients not on such therapy will be used for acute studies.

(d) Major Findings : Difficulties in the reproducibility of the dinitrophenyl-
amino acid column chromatographic method developed in 1955 have been
encountered. These reside in the conditions necessary for quantitative
conversion of the amino acids to their dinitro-phenyl derivatives. It

now develops that similar difficulties have been encountered with all

other workers using this method, despite previous published reports
to the contrary. Accordingly, because of the great potential value
and current widespread use of this procedure, considerable effort has

been expended in modifying the procedure to yield quantitative,
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reproducible conversions, A micro reaction cell has been designed and

constructed (with assistance of the NIH Instrument Shop) with specially
designed micro-electrodes and platinum stirrer. Preliminary trials
indicate that this apparatus will function as desired but the time

required for its construction has precluded any full experiments this

year.

An alternativT study was meanwhile undertaken, using the guinea
pig serum asparaginase enzyme described by Meister. Preparation and
purification of the enzyme according to Meister's procedure has been
satisfactory and reproducible. A procedure for serum, cerebrospinal
fluid and urine asparagine assays has been developed and used

successfully on a number of patient samples. Peak serum levels of

0.5 to 0.a>fiJVl/ml. have been obtained, similar to those obtained by the

dinitrophenyl-column method and by another procedure developed in

Baltimore by Van Buskirk and Bessman. The serum values reach a peak
usually at 1 hour after oral asparagine doses and return to control

values at 3 to 4 hours. Little, if any, asparagine is detectable in

cerebrospinal fluids at any time, as followed by serial samples after

catheterization of the lumbar subarachnoid space. 24-hour urinary
excretion of asparagine does not exceed normal values obtained here
and repoited by Moore and Stein, indicating that assimilated asparagine
is all metabolized and not excreted as such.

14
The lack of sufficient amounts of C -asparagine has made it

impossible to follow its metabolism in monkeys _in^ vivo as planned.

Supplies are now on hand for this study.

The initiation of clinical studies with 2-pyrrolidinone and

Y"aminobutyrate as possible anticonvulsants has necessitated development
of methods for their detection. It is anticipated that the dinitro-=

phenyl derivative of Y'-ai'inobutyrate can be formed and isolated for

quantitation by column chromatography. This method has not been imple-

mented pending studies on this general method outlined above. A method
for determining 2-pyrrolidinone has been successfully worked out. It

was found that published methods involving hydrolysis to yaniiiobutyrate
were inconstant and not quantitative. However, conversion of the com-

pound to the 2"thio derivative in the presence of PpSr i" xylene was
found to be rapid and quantitative. Determination of the 2-thio-
derivative with oxidized sodium nitroprusside spectrophotometrically
at 585 niLt: could then be readily carried out. Serum levels of 2=-

pyrroiidinone after oral ingestion of l7j!jM/kg. doses have been of the

order of l.O/iM./mlo with a peak value at 30=60 minutes, indicating

rapid absorption and distribution of the compound. No spinal fluid

studies have been done so far.

Incidental to the foregoing studies, the pharmacological
properties of 2-thiopyrroiidine have been under investigation in

cooperation with Dr. R. L. Irwin (Section of Clinical Neuropharmacology
NINDB), Definite sedative or tranquilizing properties were observed
in mice, rats and cats. These studies are being continued by Dr. Irwin
as a separate project i see NINDB Serial g 108 )

.
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One of the extramural clinics cooperating in asparagine studies
has confirmed results obtained at NINDB, Drs. Van Buskirk and Bessman
(Baltimore) have obtained comparable serum asparagine levels by a modi-

fication of the Prescott-Waelsch procedure for glutamic acid. In

addition these investigators have indications that assimilation of
asparagine promotes glutamine production (presumably by the following
sequence:

Asparagine ->• Aspartic Acid + NH^

Oxaloacetic Acid + NH^

NH o + glutamic acid -> glutamine

wSich probably occurs in the liver. Note that some NH^ is also incor-
porated into urea, as evidenced by elevated BUN levels' in patients on
asparagine or glutamine therapy). Their most interesting finding
is that, while usually no change in blood ammonia levels occur followinc
asparagine ingestion (confirmed by NINDB studies), in patients who
exhibit severe nausea and vomiting an asparagine ingestion elevated
serum ammonia levels are found. The implication is strong that a

correlation may exist betiveen These two events.

(e) Significance to Neurological Research : Significance of this project
is in the interpretation of results being obtained in clinical therapy
with glutamine and asparagine. With the use of any new compound for

therapy it is important to be able to determine it in body fluids, to

know the course of its metabolism and to be able to correlate dose,

body level and clinical effect. With the quantities of amides being
administered this becomes even more important.

(f

)

Proposed Course: To continue the above studies with emphasis on

completion of the dinitrophenyl=amino acid column chromatographic
method and its application to body fluid and tissue amino acid analyses
and specifically to determination of y-aminobutyrate; and to initiate

In vivo studies of asparagine metabolism with C -asparagine.
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DIRECT REIMBURSEMENT TOTAL

FY«57

PROF

BUDGETED POSITIONS

OTHER TOTAL

MAN YEARS

OTHER TOTAL
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PATIENT DAYS

FY '57

.jT r /.

13. BUDGET ACTIVITf

g

RESEARCH

REVIEW AND APPROVAL

BIOLOGIC STANDARDS

ID
ADMINISTRATION

PROFESSIONAL AND
lECHNIGAL ASSISTANCE fH

Ur, IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE^ OR OTHER
ORGANIZATIONS J PROVIDING FUNDS ^ FACILITIES ^ OR PERSONNEL FOR THIS PROJECT
IN FY 195'7o IF COOPERATING UNIT IS WITHIN NIK INDICATE SEP.IAL NO (3)3

None.
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SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1956:

Tower, D. B. ; "The Status of the Medical Treatment of Seizures," in

Williams, D. (Ed,); Modern Trends hi Neurology (2nd Ser. ) London,
Butterworth 's. In Press.

Hawkins, J.E. and Tower, D. B. "The use of methyl-ethyl-glutarimide
(Megamide) in screening anticonvulsant compounds and the anticonvulsant
potency of qamma-aminobutyric acid and 2=pyrrolidinone." Proc . Soc .

Exp . Biol , and Med. In Press.

The following are jn^ Preparation from one of the cooperating clinics:
Baldwin, R. , Bessman, S. and Van Buskirk, C. "The Effect of asparagine
on the blood ammonia content"

Baldwin, R., Van Buskirk, C. and Bessman, S, "The Toxicity of asparagine
as an effect of increased blood ammonia."

Bessman, S. Van Buskirk, C. and Baldwin, R. "The interrelation of
asparagine and glutamine in the human."

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:

None.
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Part A. Project Description Sheet 1. NINDB 98
SERIAL NUMBER

2. NINDB
INSTITUTE OR DIVISION

Medical Neurology
LABORATORY, BRANCH, OR DEPARTMENT

4. Clinical Neurochemistry
SECTION OR SERVICE

5,

LOCATIONdF OTHER THAN BETHESDA)

6

.

Clinical Evaluation of the Value of Glutamine and Asparaqine for the Clinical
Control of Seizures. ^__
PROJECT TITLE

7. Dr. Donald B. Tower
PRINCIPAL INVESTIGATOR

8

,

Dr. Charles E. Wells, Dr. W. King Engel and Dr. C. A1ome°Marsan.
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS. OR PARALLELS RESEARCH DONE ELSEWHERE
IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL, FACILITIES
OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NO.(S) IF WITHIN NIH).

None.

10. PROJECT DESCRIPTION

(a)

(b)

(c)

Object Ives i Are to study the effec
amino acid amides, L-asparagine an

in epileptic patients and to obser
activity in the electroencephalogr
had its inception in the findings
that significant, chronic defect i

acid and electrolytes occur which
to such tissue of either gl at amine
to affect normal in vitro metaboli
administered in large quantities i

tiveness of two naturally-occurring
d Lyglutamine, in controlling seizures
ve their effects on epileptiform
am of suitable patients. This project
on human epileptogenic cortex _in, vitro
n metabolism of acetylcholine, glutamic
can be reversed by addition jj^ vitro
or asparagine, neither of which appear

sm nor to exhibit any effects when
n vivo to normal subjects.

Methodology and Patient Material: See 1954 project report (NINDB-l6(C)2=

Major Findings: Over 50 patients have now been admitted to this project
at NINDB and another 200 have now been studied by clinics and cooperating
physicians in the extra-mural phases of this program (See Item 14 below).

A preliminary conference of all investigators concernedvvas held on

Feb. 22, 1955 to assess progress. The opinions of the conferees can be

summarized as follows:
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Percentage significantly improved by asparagine - 40

Percentage not benefitted - 50

Percentage with increased seizure activity - 10

Percentage with EEG improvement - 25

Percentage with severe side reactions - 15

The conferees felt that on the basis of results at that time, most of which

had been obtained on severely involved patients, that asparagine represented

an effective anti-convulsant agent in this difficult group. Additional study

was voted through calendar 1956 in order to permit longer term evaluation,

to assess responses of various tyoes of seizures, to compare efficacy of

asparagine alone with other anii-convulsants, and to complete various

ancillary studies on blood levels, psychometric evaluations and the like. It

was the opinion of the group that, under present circumstances of cost and

bulk of the preparation, asparagine probably could not compete effectively

with established anti-convulsants; despite its demofistraifed therapeutic value.

It was agreed to hold a final conference early in 1957 to compile results

of the study for publication. The value of this project in defining many

factors of anticonvulsant therapy evaluation has been obvious and should con-

tribute much to studies on future agents.

From the studies at NINDB and one cooperating clinic (Dr. Van Buskirk-

Baltimore), it is obvious that asparagine (or glutamine) is rather inefficient-

ly utilized. Blood levels have in general been low (about 0.5 jUM/ml. maximum)

and detection of asparagine in cerebrospinal fluid has been difficult. The

majority of the dose appears to be siphoned off by liver, kidney and other

tissues before adequate concentrations can penetrate the central nervous

system compartment. This may account at least in part for the lack of

efficacy in some patients. Preliminary data of Dr. Van Bu&kirk's group

suggest that the untoward side-effects encountered in a few patients may relate

to increases in blood ammonia after asparagine dosage, an increase not seen

in the majority of patients so treated. Studies by this group also suggest

that increased synthesis of glutamine may be stimulated by the large amounts

of asparagine being ingested. Confirmation of these observations will be

sought by studies at NINDB now under way.

As a result of the foregoing, plus the experimental data obtained by

the Research Division of Merck and Co, on ^amma-aminobutyrate and its lactam,

2-'pyrrolidinone, indicating potent anticonvulsant activity for these two com-

pounds, a modification of the NINDB project has begun. Patients now on

asparagine and suitable new patients are being started on 2-pyrrolidinone or

y-aminobutyrate in order to assess their clinical efficacy. Preliminary
results since initiating this study in September 1956 have been encouraging.

2-pyrrolidinone has several potential advantages over asparagine or glutamine.

It is a liquid of S.G. 1.1, it is commercially available in crude form and

easily purified, and it is very inexpensive. Doses of the order of 1 to 2

mm/kg, (0.2 ml.) appear to be effective and satisfactory blood levels have

been obtained. It is so far without untoward side effects (gastro-intestinal)
encountered with asparagine and is readily assimilated. Experiment a Itjr'^it

has a longer duration of action on animals exposed to convul.|ajj-t-s and it

appears to be readily converted by tissues to its active form, y-^'^i^'^'^^t.yrate.

The possibility that the latter ability may vary from patient to patient indi-

cates the desirability of complementing these studies by clinical evaluation
of y-aiiinobutyrate as well. Such studies are now under way.

(d) Significance in Neurological Research: This would seem to be self-evident.
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It represents a new type of compound which has definite anticonvulsant
properties, but which differs from all other anticonvulsants not only in

its chemistry but in its lack of toxicity and lack of sedative or
hypnotic action. It represents development of therapy based on a demon
strated biochemical lesion in human epileptogenic brain tissue. The number
of problem cases referred to NINDB or contained in inquiries from
neurologists and physicians in this country and abroad indicate that
better, more effective therapy for seizures is in demand. With over a

million and a half seizure patients in this country alone, it is a major
health and economic concern. In addition this project is representative
of the type of research for which the clinical investigation phases of
NIH were created in that it has taken laboratory findings, applied them
to patient material at the Clinical Center in a detailed manner seldom
possible elsewhere, developed agents of considerable initial cost to
the point where cost is being lowered to more reasonable ranges, and
promoted trials elsewhere.

(e) Proposed Course : To complete evaluation of asparagine and report results.
To continue evaluation of 2~pyrrolidinone and y'^niinobutyrate along
the lines indicated.
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RESEARCH

REVIEW AND APPROVAL

BIOLOGIC STANDARDS

ADMINISTRATION

PROFESSIONAL AND
TECHNICAL ASSISTANCE

./

lA, IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER
ORGANIZATIONS^ PROVIDING FUNDS , FACILITIES, OR PERSONNEL FOR THIS PROJECT
IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH IN DICATE SERIAL NO(S)§

(a) Extra-mural grants, coordinated by Section of Clinical
Nexirochemistry J for assessment of L-asparagine in seizure
therapy on approximate 100 patients to§

Harvard Medical School (Children's ^fedical Center)
University of North Carolina Medical School
University of Buffalo Medical School
University of Maryland Medical School
University of Virginia Medical School

(b) Cooperati;re studies with Section of Clinical Neurochemistry
for individual cases bys

Dr. William Caveness - College of Physicians & Surgeons j N» Y
Dr. Derds Williams - National Hospital ^ Queens Square,

London P England
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Dr. Irwin Levy - Washington Univ. Medical School
St. Louis, Mo.

Dr. Hudson Hoagland - Worcester Foundation^ Worcester, Mass,
Dr. Saul Korey - Western Reserve Medical School,

Cleveland, Ohio.
Dr. LduIs Goodman - Univ. of Utah Medical School

(c) Research and Development Divisions, Merck & Co., Inc.
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16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING CALENDAR

YEAR 1956:

Tower, D,B. "The Neurochemistry of Seizures", pp. 169-197 in Korey, S.R,

and Nurnberger, J.I. (Eds.): Progress in Neurobiology I. Neurochemistry .

New York, Hoeber, 1956,

Tower, D.B. : "Neurochemical Aspects of Pyridoxine Metabolism and Function,"

M' J- Clin. Nutrition. 4: 329-345.

Tower, D.B. : The Status of the Medical Treatment of Seizures" in IVilliams, D.

(Ed.): Modern Trends in Neurology (2nd Ser), London, Butterworth' s, In Press.

Hawkins, J. E. and Tower, D. B. : "The use of methyl-ethyl-glutarimide

(Megamide) in screening anticonvulsant compounds and the anticonvulsant

potency of gamma -ami nobutyric acid and 2-pyrrolidinone." Pr o c . 3oc.

Exp . Biol , and Med. In Press,

The following are in preparation from one of V.w • lopcrating clinics:

Baldwin, R. , Bessman, S. and Van Buskirk, C. "The effect of asparagine

on the blood ammonia content",

Baldwin, R., Van Buskirk, C. and Bessman, S. "The toxicity of asparagine

as an effect of increased blood ammonia,"

Bessman, S. , Van Buskirk, C, and Baldwin, R. "The interrelation of

asparagine and glutamine in the human."

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING

CALENDAR YEAR 1956:

None.
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NINDB
INSTITUTE OR DIVISION

Clinical Neurochemistry
SECTION OR SERVICE

Medical Neurology
LABORATORY, BRANCH, OR DEPARTMENT

LOCATION (IF OTHER THAN BETHESDA)

5. Investigation, of Vitamin Br. Levels in Cerebrospinal Fluid
PROJECT TITLE

7. Dr. Charles E. Wells
PRINCIPAL INVESTIGATOR

8. Dr. Guenther R. Haase. Dr. W. King Enqel and Dr. Donald B. Tower
OTHER INVESTIGATORS

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE ELSElfflERE

IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PERSONNEL, FACILITIES
OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL NC.(S) IF WITHIN NIH).

None.

10. PROJECT JESCUIPTICN

(a)

(b)

(c)

Obi active ; To determine cerebrospinal fluid levels of Vitamin B „

in health and various diseases and to determine whether the vitamin,

when given in large doses, is concentrated in the cerebrospinal fluid

compared to blood serum.

and Patien
Research Division, Mer
were sufficiently enco
Clinical Neurochemistr
growth of Lactobacillu
of cyanocobalamin stan
and cerebrospinal flui
is determined densitom
Samples of both serum
frozen in dry ice-acet

t Material : Initial samples were assayed by the

ck and Co., Rahivay, N.J. Results of these assays
uraging that the method was set up in the Section

y, NINDB, This consists of determining the

s leishmanii induced by various concentrations
dard and various amounts of extracts of serum
d samples added to the culture medium. Growth
etrically using a Coleman Spectrophotometer,
and cerebrospinal fluid drawn for these assays are

one and kept until required. (N-8-206)

Patients for the study have been drawn from the NINDB ward
population and voluntee.; normal controls have been recruited. Six
normal controls and two patients with diseases not involving the
nervous system have been used so far. Control serum and cerebrospinal
fluid samples are obtained ia each case. Daily parenteral Vitamin B „

in a dose of 1000 micrograms is then given for seven days. Twenty-four hours
after the last injection, a second serum and cerebrospinal fluid sample
is obtained.

Major findings : The initial two cases studied (assays by il?;;': and Co.)
suggest that a significant concentration of Vitamin B,p in cerebrospinal
fluid occurs compared to serum over the seven day treatment period,

Consistent results by the method set up at NINDB have been obtained,
but the concentrations found are considerably higher than those obtained
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October 1956
(Attachment I)

by other laboratories for baseline levels in either fluid. Difficulties
have been encountered in the extraction procedure used by previous
workers particularly for serum samples and erratic growth of the test
organism has occurred from time to time. Considerable effort has been
expended in an attempt to standardize or control these factors, so far

without much success. The majority of the samples have, therefore, not

been assayed, since their validity would be liable to question. The
frozen samples are being kept until experimental conditions warrant
their committment for assay.

(d) Significance to Neurological Research ; If preliminary results, suggesting
that cerebrospinal fluid levels of Vitamin 8-2 rise significantly during
a week of administration of large doses in contradistinction to little or

no rise in serum, can be confirmed, this would have important bearing
on dosages to be employed in Vitamin 8-2 therapy and on the mechanism
of action of the Vitamin in relation to certain neurological diseases.

(e) Proposed course ; When control of factors affecting the assay procedure
is standardized, the remaining samples now in hand will be assayed.
Comparison of these results with those for samples from patients with
diseases known to be concerned with disorders of Vitamin 8-2 metabolism
or utilization (pernicious anemia, diabetes, combined system disease
and the like) will be made.
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10. PROJECT DESCRIPTION

(a) Objectives : To characterize actomyosin of uterine muscle in physico-
chemical terms and to study actomyosin synthesis in uterine muscle.

(b) Methodology : Myosin, aQtin, and other muscle proteins will be extracted
from rabbit uterine muscle and skeletal muscle. The yield will be com=

pared at various stages of development. The samples so obtained will be
characterized by viscosity, electrophoretic mobility, sedimentation
properties, etc. as well as by its reaction with ATP.

(c) Ma 1 or Findings : For purposes of comparison between the two kinds of

muscle, an extraction procedure had to be established which gives maximal
yields for both types of muscle. The method of Dr. Albert Szent-
Gyorgyi, originally devised for extraction of heart muscle, was also
found to give excellent yields of actomyosin from small samples of skeletal
muscle. This method uses potassium iodide instead of the conventional
potassium chloride. It was found that a further increase in yield can be
achieved by frozen sectioning of the sediment obtained by centrifugation
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CAttacnment I)

of the first potassium iodide homo^ ~ngte of tb^ p"MSCle„ By '.'Itracentrifjage

studies it has been shown that myosin so obtained from normal skeletal
muscle (human and goat) is in the same state of aggregation as the best
preparations of rabbit myosin described in the literature, Ultracentrifuge
studies on other muscle fractions also suggest that the present method is

more efficient in extracting actomyosin than more conventional piocedurea«

(d) Significance to Neurological Research : It is felt that knowledge of the
formation of myosin and actin may have an important bearing on the
mechanisms of the disease in muscular dystrophy. Quantitative extraction
procedures are also essential to the study of muscle proteins in other
neuromuscular diseases.

(e) Proposed Course : Adaptation of the above procedures to the uterine muscle
of rabbits. Since ovarian hormones (estrogens and progesterone) have a

marked effect on uterine development, the effects of these hormones on
the time course of protein synthesis will be studied, using the quantities
of actin and myosin as indicators.





Form No. 0RP~1
October 1956
(Attachment I)

Calendar Year 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11. NINDB 100
SERIAL NUMBER

12. BUDGET DATA :

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY '57 i^.

H^ooa s:^sz ^^.i^z,

BUDGETED POSITIONS
PROF OTHER TOTAL

^

PATIENT DAYS

FY'57

.^ ^ I.

13. BUDGET ACTIVITY :

RESEARCH

REVIEW AND APPROVAL

BIOLOGIC STANDARDS

L^l

ADMINISTRATION

PROFESSIONAL AND __
TECHNICAL ASSISTANCE / /

14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER
ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS
PROJECT IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH INDICATE
SERIAL NO (S):

None





Form No. OKP-1 Calendar Year 1956
October 1956

', Atlachment I)

PUBLIC HEALTH SERVICE - = NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards and Publications 15, NINDB 100 (C)

SERIAL NUMBER

16„ LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR i956:

None,

17, LIST HONORS AND AVJARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:

None,





Form No. ORP-1 Calendar Year 1956

October 1956

(Attachment I)

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet

2. NINDB
INSTITUTE OR DIVISION

4. Clinical Weurochemistry

1. NINDB 101 (C)
SERIAL NUMBER

, 3. Medical Neuroloqv
LABORATORY, BRANCH, OR DEPARTMENT

5.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Alterations of Actomyosin Tensile Strength and Characterization of Muscle
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WITHIN NIH.).

None

10. PROJECT DESCRIPTION

(a) Objectives : To determine alterations in tensile strength of acto-

myosin threads prepared from muscle biopsy samples taken from

patients with neuromuscular diseases. To estimate the quantity

of actomyosin diseased muscles and to characterize in physico-

chemical terms the proteins of diseased muscles in comparison to

normal muscles.

(b) Methodology ; Muscle fibers are obtained from patients with various

neuromuscular diseases as biopsy samples and are stored at low

temperatures in glycerol. They are studied in a specially designed

apparatus. For purposes of comparison with normal control samples,

a procedure has been developed for expressing the tension in absolute
units and as a function of the ATP concentration of the medium.
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Other samples also obtained on biopsy and stored in the frozen
state are used for preparation of actomyosin by the method of Dr.
.'vlbort Szent-Gyorgyi, originally devised for heart muscle and now
adapted for dealing with small samples of muscle. The actomyosin so

obtained is studied in the form of threads which contract on
addition of ATP, The same actomyosin is also studied by physico-
chemical methods.

(c) Patient Material; Muscle samples are obtained by biopsy, under nerve
block anesthesia, from patients admitted to NINDB wards with various
neuromuscular diseases. (N=2"012)

(d) Ma 1 or Findings ; On the glycerinated fibers and also on the actomyosin
threads it has been found that a limited range of ATP concentrations
exists where contraction occurs. There appears to be a difference
between normal and myotonic muscles in the extent of this range.
Because of com.piicating factors, statistical evaluation of the
findings is required before final conclusions can be drawn, necessitating
collection of more sample data.

(f)

Ultracentrifuge studies indicate that myosin prepared from
dystrophic muscles is polydisperse. Under the same conditions normal
muscles yield myosin which is monodisperse. By preparative manipu-
lation it is possible to obtain three, and possibly six, myosin
fractions from dystrophic muscles each characterized by a different
sedimentation constant. The polydispersity of this myosin is not
apparent from electrophoretic studies carried out so far.

Significance to Neurological Research : Studies of the mechanical and
physico-chemical characteristics of normal or diseases human muscles
have not been carried out before. The possibility that the basis for
a number of myopathies resides in defective contractile proteins
(actomyosin) is an important area for research in muscle diseases.
The results of this project so far plus those of Dr. Ruth Geiger
(unpublished) with tissue culture of hyman dyptrophic muscle fibres
indicate that this is a real possibility. The understanding of factors
in normal muscle structure and function and their derangements in

neuromuscular diseases has great fundamental importance.

Proposed Course: Experiments along the above lines will be amplified
and extended to include other types of muscle disease. An immuno-
chemical study of dystrophic myosin will be undertaken in cooperation
with the Section of Clinical Neuropathology (cf. NINDB Serial No.

58 ''

€} ) . The possibility of adding to these studies by the
use of specific strains of mice with a genetic form of dystrophy will
be investigated. Further preparative and physico-chemical studies
are proposed to obtain a more detailed description of the size and
shape of myosin molecules in muscular dystrophy.
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10. PROJECT DESCRIPTION

(a) Objectives : To study the iji vitro metabolism of electrolytes, sodium
and potassium, and of energy-producing cycles and compounds by slices
of cerebral cortex from (1) human patients operated on for focal
epileptogenic cortical lesions and (2) experimental animals.

(b) Methodology and Patient Material: See 1954 report (NINDB-18 (C).

CN-1-201)
(c) Mai or Findings : No studies on this project have been carried out in

Calendar 1956. In regard to electrolyte metabolism this has been be-
cause of the same problems discussed in the 1955 report - the necessity
for a valid method for determining tissue electrolytes in terms of
intracellular water. It appears that such a method can now be applied,
using chloride as a measure of extracellular water plus determination
of total water. Until mid-=1956 the validity of chloride as a measure
of cerebral tissue extracellular water was in doubt. In 1956 Elliott
has reported studies with cortical slices in which the extracellular
space measured by chloride corresponded to that for thiocyanate and
sucrose. Thomas and Mcllwain, also using cortical slices, have shown
that normally less than 2% of total chloride is intracellular, using
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incubation in chloride-free and chloride excess media. And direct
determinations of neuron intracellular water by Engstrom and Glick,
using x-ray absorption measurements on frozen-dried sections, have
given values comparable to those of Lowry et al. obtained by chloride
space measurements. It would appear, thereifore, that chloride space
values may be used with confidence, at least for normal samples. A
conference with Dr. David Glick indicated that the x-ray absorption
method would be applicable to this problem, but certain experiments
must be carried nut by Engstrom before the details of the method can
be released. When they are available such data can be obtained to

check the chloride method studies now under way.

In regard to studies on energy metabolism, these have been
deferred, pending completion of the above studies and certain other
projects. Considerable methodological development will be required
here to adapt procedures available to the specific experimental
situation. Because of time required to solve methodological problems
in other projects it seems unwise to embark on these until adequate
time and personnel can be assured.

(d) Significance of this project is self-evident since it brings into
these studies on epileptogenic cortex two factors, electrolytes
and energy supplies, which are accepted as essential to neuronal
activity and function, providing much evidence for the mechanism
by which seizures can occur. If these findings can be clarified
and extended, many of the missing links in the chain of circum-
stances underlining the seizure and concerned with neuronal activity
in general can be set in place. This will represent a contribution
not only to the problem of seizures but to neurophysiological
mechanisms in general.

(e) Proposed course : To carry out studies on incubated slices of cerebral
cortex, both normal and epileptogenic, from animals and patients
similar to those previously reported, but with additional determinations
of total water and of total and tissue chloride concentrations.
Chromatographic methods for magnesium and calcium are being developed
which may be added to these studies, now set up only for sodium
and potassium. If .satisfactory data are obtained studies with radio-
active K and Na will be carried out simultaneously, using a Nuclear
gamma-ray spectrometer, to study turnover, uptake and diffusion factors
in normal and epileptogenic slices.
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None.

10. PROJECT DESCRIPTION

(a) Objectives ; Are to study the Jji vitro metabolism of glutamine and
glutamic acid by slices of cerebral cortex from (1) human patients
operated for focal epileptogenic cortical lesions and (2) experimental
animals.

(b) Methodology : Methods are essentially the same as those in the previous
repcort on this project (1954-NINDB=15 (c)).

(c) Patient Material : Obtained from NINDB patients admitted to the Surgical
Neurology Branch and operated on for excision of focal epileptogenic
cortical foci. Since some of these excisions require removal of over-
lying or adjacent uninvolved cortex, a small number of non-epileptogenic
samples is being accumulated, CN-1-200)

(d) Major Findings : This project has been prosecuted somewhat more slowly
during calendar 1956 for two reasons: (1) Considerable data are already
on hand obtained from established methods, while the column chromatography
method with which it seemed desirable to compare the former could not be
employed due to instrumentation problems, which have only now been solved;
and (2) isotope studies were markedly delayed due to difficulty in

obtaining additional supplies. However, from the experiments carried out,
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important data havii been obtained.

In the isotope studies, a .satisfactory quantitative method
for purification of the crude C -Asparagine sample was developed.
The original sample, as received, was contaminated with 15% unreacted
C ~ maleic acid (starting material) and 10% by-product C - aspartic
acid, plus traces of at least four other C - compounds. The original
sample could not, therefore, be used as such. Bji use of Amberlite
exchange columns at appropriate pH, the maleic acid and trace contaminants
were separated from the asparagine-aspartic acid fraction, and the
latter was then separated into the respective asparagine and aspartic
acid sub-fractions, both of which were chromatographically pure.
Recoveries were at ^:u3t 95% at each step. This procedure proved.to
be very valuable in preparation of a subsequent large batch of C -

asparagine by an outside contractor, since, by making the method available
to them, a pure preparation of C = asparagine was prepared and is now
on hand for use.

, .Studies with the original purified fractions of DL=asparagine=
2,3=C and of DL-asparcic acid-=2.3=C added to incubated slices of
normal cat cerebral cortex gave clear=cut results. Aspartic acid, under
these conditions, is metabolized more readily with C activity detected
in the following compounds (in order of decreasing radioactivity):
glutamic acid, glutamine, gamma -ami no°butvric acid,? alanine, ?pyruvate
and ?? N=acetyl aspartic acid. (Compounds questioned could not be veri-
fied with the limited activity of aspartic acid available.) Asparagine,
under the same conditions, was less readily utilized but definite C
activity was detected in the following compounds (in order of decreasing
activity): aspartic acid, glutamic acid, glutamine and qamma-aminobutyric
acid. No activity could be detected in alamine or N-acetyl aspartic acid
fractions. These results clearly demonstrate that cerebral cortex can
metabolize asparagine in vitro and are consistent with the following
metabolic pathways,

? -> Pyruvate -> Alanine
Asparagine -> Aspartic Acid

i ? -> N-Acetyl Aspartic Acid

[Oxaloacetate]*

[Citrate]*

^ ^-

•

':

[a=f^etoglutarate]*
.

.,. I -> Glutamine
Glutamic Acid

(*=These compounds are normally present in such
small concentrations that radioactivity in them could
not be demonstrated by current detection methods).

The fact that the isotopically labelled 2 and 3 carbons of the 4-

carbon skeleton of asparagine and aspartic acid appear in the 5-carbon
skeleton of glutamic acid, and of its derived amide, glutamine, and
of its decarboxylated derivative, qamma-aminobutyric acid is clear
evidence of metabolism by the tissue. It is pertinent to note that the
labelling of the 2 and 3 carbons of asparagine :' s the most suitable for
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this type of study, since these two carbon atoms are not available for
decarboxylation in the Krebs cycle and are not, therefore, lost to other
metabolites during the study. It was not possible to extend the above
experiment to human normal or epileptogenic samples because of in-
sufficient isotopically-labelled material.

In other experiments the effects of two other compounds of the
glutamic acid system were studied. Gamma-aminobutyric acid and its

lactam, 2-pyrrolidinone were added during in vitro incubation of normal
and epileptogenic slices of cerebral cortex from both experimental
animals and human patients. No detectable effect of either could be
demonstrated on metabolism of glutamine, glutamic acid or ammonia in

normal slices. However, each exhibited reversal of defective glutamic
acid metabolism in epileptogenic slices from patients and from cats in

which seizures had been induced by either methionine sulfoximine or

methyl-ethyl glutarimide (M.E.G.). The reversals in these latter
cases were comparable to those obtained with equimolar concentrations
of asparagine or a-ketoglutarate.

The significance of these findings is several-fold. The two

compounds, Y~a"iinobutyrate and 2-pyrroldinone, have been found to be
particularly effective in protecting M.E.G. intoxicated mice against
seizures J_n vivo (Dr. Joseph Hawkins, Merck Institute), appearing
superior to asparagine or glutamine in this test situation. Dr. K.A.C.
Elliott (Montreal) and his group have identified yafiioobutyric acid
as an inhibitory factor for certain central synaptic activities, thus
suggesting a function for this compound which is unique to the central
nervous system. Finally the fact that the lactam of y^amifiobutyrate,
2-pyrrolidinone, is effective both _in vivo and Jji vitro suggests
therapeutic possibilities which are particularly attractive because of
its ready and cheap synthesizability and its structure which makes it

a neutral compound, consist'^nt with readier intestinal absorption
and blood-brain barrie • o letrability. Chromatographic studies strongly
suggest that cerebral tissue can split the ring to reconstitute
Y=aminobutyric acid, which then enters the Krebs cycle at the succinate
state and thus can ?;!'.pport this important area of metabolism.

(e) Significance to Ngu.; ' lc.ii_cal Mosearch: Since seizures are a major
concern of NINDiB as v;ell as a inajor neurological problem to the popu-
lation in general, knowledge of the mechanisms underlying them are
essential for development of better and more rational therapy. More
fundamentally, knowledge of seizure mechanisms will provide many of
the factors which are concerned with neuronal function and activity in

general and thus be basic to many problems of neurophysiology and
neurological diseases. The defect in glutamic acid metabolism in

human epileptogenic brain tissue is one of several components of a

biochemical lesion of this tissue, which represents the first such
lesion of a major neurological disease to be uncovered.
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(f) Proposed Course : The above studies will be continued, particularly with
C -labelled compounds. The C -asparagine is now on hand. C -

labelled aspartic acid and glutamic acid will be purchased and
negotiations are under way to obtain C -labelled glutamine, Y~9'"i"0~
butyrate and 2-pyrrolidinone by synthesis. With these added to

incubating cerebral slices a great deal of information about Krebs
cycle and glutamic-aspartic interrelationships and metabolic activity
may be obtained. In addition previous data on amino acid metabolism
by cerebral tissues will be subjected to confirmation and extension
by column chromatographic determination of all important cerebral amino
acids (aspartic, glutamic, glycine, taurine, serine, glutamine, alanine
and ya^iiiboutyric) simultaneously in the same sample. The method should
be ready shortly for such studies.
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6. Neuromuscular Talocking agents; Central nervous system effects.
PROJECT TITLE

7. Richard L. Irwin. Ph.D.
PRINCIPAL INVESTIGATOR

I. Jay B. Wells. M.S.
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEJCENTS , OR PARALLELS RESEARCH DONE
ELSEiTHERE IN THE PUBLIC HEALTH SERVICE ('-riTHOUT INTERCHAj?-G?J OP PER-

SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH; (BY SFRIAL
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None

10. PROJECT DESCRIPTION;

OBJECTIVES ; To directly compere the central and peripheral effects
of the clinically useful neuromuscular hlocking compounds.

METHODS EMPLOYED ; Vascularly isolated, neurally intact head pre-
parations of dogs and cats.

MAJOR FINDINGS ; Concentrations of d-tutocurarine, succinylcholine,
and decamethoniura which produce prolonged apnea do not influence
hreathing when the peripheral neuromuscular hlocking action is
eliminated. This strongly suggests that the prolonged apnea which
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occEsionslly occurs after the clinical ur.e of thesR compo-Lmds, has
an origin other then from a direct effect of these compovinds on cen-
tral structures.

SIGNIFICANCE TO THE PROG-RAM OF THE I1\TSTITUTE ; In order that clinicrlly
useful drugs may he administered otlier than on an empirical hesis
a greater under? tending;; of this mode of action is imperative. The
knov/ledge of how a i,-;iven drug produces its ohserved effect thus bene-
fits the patient and increases the safety with which it can he adminis-
tered. During the time the neii.romurcular hlocking compounds have "been

in clinical use, prolonf^ed respiratory a

ing the use of these stihstsnces during;

previously had hcen reported as arising from a central depressant action
on the respiratory center. It is hoped th&t the information ohtained
from this project vail allow the anesthesiologist to care for patients
in apnea from these drugs in an improved manner.

PROPOSED COURSE OF PROJECT : Project completed.

rrest has heen ohserved follow-
nesthesis. The -orolon-'-ed a-onee
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PUBLIC HEALTH SPIP.VICE NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11. NINPB 104 (C)
SERIAL NUMBER

12. BUDGET DATA ;

ESTIMTED OBLIGATIONS MAN YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY' 57 M

BUDGETED POSITIONS

,jr .^ /'

PROF OTHER TOTAL PATIENT DAYS

FY«57

.y . r h

13. BUDGET ACTIVITY ;

RESEARCH [JXI

REVIEW & APPROVAL / /

BIOLOGIC STANDARDS/ /

ADMINISTRATION i /

PROFESSIONAL &
TECHNICAL ASSIST-
ANCE i /

14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL

FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH

INDICATE SERIAL NO(S);





ORP-1 Calender Year 1955

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVI-DUAL PROJECT REPORT

Part C: Honors, Awards & Publications 15. NINDB 104 (C)

SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN i^STRACTS FROM THIS PROJECT DURING
CALEIIDAR Y^I'P l=":^fl:

Richard L. Irwin, and Jay B. Wells,, "The Respiratory Activity of

Certain Neuromuscular' Blocking Compounds: A Direct Peripheral
and Central Comprrison" , The Journal of Ph; rmccolO:q:y end E:>ropri-

rAentcl Therapeutics .; accepted for publication.

17. LIST HONORS AND' A'.'/ARDS' TO PERSONNEL RELATING TO THIS PRO.TEGT

DURING CALENDAR YEAR 1955:

None
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PUBLIC HRALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1, NTNDB 105 (C)
SERIAL NU^IBER

2. Ne-orolo^ical Diseases and Blindness 3. Medical Neurology
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

4. Clinical Neuro-pharmacology
SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

NeuromusculEr blocking compoxmds; Peripheral and respiratory action

related to calciwn, potassium, magnesiiim, carton dioxide and anes-

thetic ^ases.
PROJECT TITLE

7. Richard L. Irwin. Ph.D.

PRINCIPAL INVESTIGATOR

Jay B. Wells. M.S.
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COWLEMENTS , OR PARALLELS RESEARCH DONE

MiSE'vTIERE IN THE PUBLIC HEALTH SERVICE C'/ITHOUT INTERCHANGE OF PER-

SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL

NO.(S) IF VI THIN NIH),

None

10. PROJECT DESCRIPTION;

OBJECTIVES ; To determine how changes in the concentration of

physiological ions and respiratory or anesthetic gases are related

to the phenomenon of neuromuscular hlock.

METHODS BIPLOYED ; During the course of this project a method

has "been devised to measure the respiratory effects of neuromuscular

compounds under conditions that approximate those under which this

type of compound is useful. The method is not dependent on extraneous
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nerve stimulation or artificial respiration. The peripheral effects
have "been tested hy a method in which the muscle has heen stimulated
alternately indirectly through the nerve and directly through S

pairs of electrodes in the muscle. This method enahles the separa-
tion of direct effects upon the muscle and effects on the transmission
process.

MAJOR rilTDIITQ-S ; The administration of calcium is markedly antagonistic
to the peripheral as well as to the respiratory effects of the neuromuscular
"blocking compound succinylcholine. This has "been found not to he due
to a direct effect of calcium on muscle fihers or to the release of
adrenalin hy calcium. Indirect evidence suggests that cholinesterase
activation hy calcium is not involved. Calcium not only antagonizes
a pre-existing neuromuscular "block "but also decreases the depth and
duration of the "block when calcium is administered prior to the

"blocking compound. Hypercarhia reduces hoth the duration and depth
of the neuromuscular "block produced "by succinylcholine in some species,
in others the hypercar"bia appears to have an additive effect with suc-
cinylcholine. The antagonism occurs only when acidemia has existed
prior to the onset of the "block end is thus the result of some phys-
iological change that develops during hypercapnia. Anoxia, at least
vrithin the physiological limits of the cardiovascular system, has
"been found not to effect a neuromuscular "block, Hypercar"bia does
not influence a neuromuscular hlock produced hy the competitive type
neuromuscular compotmd, gallamine.

SIGNIFICANCE TO THE PROG-RAtI 0? THE INSTITUTE S Myasthenia Gravis
and familial periodic paralysis are neurological diseases in which
"both derangement of neuromuscular transmission and changes in ionic
concentration in the "blood may "be involved. Until more knowledge
on the mechanisms of a neuromuscular "block end its relation to ionic
concentration is aveile"ble the etiology and treatment of these diseases
must necessarily remain empirical. It is therefore important to
examine the phenomena of ne-uromuscular "block in greater detfilthan
is possi"ble in the patients.

PROPOSED COURSE OF PROJECTS The phase of the project concerned with

succinylcholine, calci^lm and respiration is complete. The recent
work on this project has shown that the effects of CO2 and ionic
changes on a neuromuscular "block are complex and not readily eval-
uated j^ vivo . An attempt will "be made to investigate this problem
using isolated tissue.





ORP-1 Calendar Year 1956

PUBLIC HEALTH SERVICE =. ^ NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part Bj Budget Data 11. KINDB 105 CC]

SERIAL ND14BER

12. BUDC-BT DATA ;

ESTIMATED OBLIGATIONS MAM YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY' 57
^7 X/^2. I'^.oTL

<

BUDGETED POSITIONS

PROF OTHER TOTAL

FY' 57 ,

aJT .^ /.

13. BUDGET ACTIVITY S

RESEARCH I^X^ /

REVIEW & APPROVAL
/"""

7

/.

PATIENT DAYS

BIOLOGIC STANDARDS/ /

ADMINISTRATION J_ /

PROFESSIONAL &
TECHNICAL ASSIST-
ANCE

7

14. IDENTIFY ANY COOPEPJvTING UNITS OF THE PUBLIC HEALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL

FOR THIS PROJECT IN FY 1957. IP COOPERATING UNIT IS WITHIN NIH

INDICATE SERIAL NO(S)s
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PUBLIC HEALTH SERVICE - ™ NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT RP.PORT

Part C; Honors, Awards & Putlicotions 15. NINDB 105 (C)
SERIAL FUI'.fflER

15. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CiiLENDAR YEAR 1956 s

Richard L. Irwin and Jay B. Wells^ "Effect of Calcium on the
Duration of Apnea Induced "by Succinylcholine" , Anesthesiology .

. Nov. -Dec. 1956.

17. LIST HONORS AND A'/JARDS TO PERSONNEL RELATING TO THIS PROJECT
DURING CALENDAR YEAR 1956;

None
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PUBLIC HEALTH SERVICE - ~ NATIONAL INSTITUTES OP HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 106 (C)

SERIAL NUMBER

2. ITeurological Diseases and Blindness 3. Medical Neurology
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

4. Clinical Neuropharmacology
SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

Search for a circulating neuromuscular hlocking suhstance as a

causative agent in myasthenia gravis.
PROJECT TITLE

7. Peter T„ Rowley, M.D.
PRINCIPAL INVESTIGATOR

Richard L. Irwin, Ph„D,
OTHER INVESTIGATORS

9. IP THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSE!«raERE IN THE PUBLIC HEALTH SERVICE (liTITHOUT INTERCHANGE OP PER-

SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCHs (BY SERIAL

NO.(S) IF WITHIN NIH),

None

10. PROJECT DESCRIPTIONS

OBJECTIVES ; The purpose of this project is to determine if a

hlood-horne substance is responsilDle for the clinical manifesta-
tions of myasthenia gravis,

METHODS EI€^LOYED s Neuromuscular hlocking action is measured in

mice "by sliding when placed on a 60*^ inclined screen. A dose of

d-tulDocurarine is determined which ^^rill cause a small percentage
of a group of mice placed on the inclined screen to slide due to





ORP-1 (r) Celendar Year 1956

its neuror.iu.cul. r "blocking action. Blood freshly dravm from fatigued
unmedicp.ted myasthenic patients is injected into the mice from half

the group, and hlood freshly drawn from fatigued normal persons is

injected into the other half. An increase in the percentage of mice
sliding in the group injected nith myasthenic "blood compared with the

control group could "be attri'buted to a "blocking su"bstance in that patient's

"blood. This method is theoretically adequate to demonstrate the presence

of a quantity of a "blocking compound in the patient that would produce a

demonstra"ble "block.

MAJOR FIHDIIJGS ; Too few patients have "been studied thus far to permit

general conclusions.

SIC-ITIFICAWCE TO THE PROG-HAM OF TEE IITSTITUTE s The iaentification of a

su"bstance in the "blood of patients with myasthenia gravis with augments

the effect of a neuromuscular "blocking drug in animals would facilitate

the analysis of the "basic "biochemical defect.

PROPOSED COURSE OF PROJECT ; A larger num"ber of patients will "be investi-

gated.
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PUBLIO HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVITDUAL PROJECT REPORT

Part B: Budget Data 11. NINDB 106 (C)

SERIAL NTJI-fflER

12. EUU&ET DATA;

ESTBli-TED OBLIGATIONS MM YEARS

DIRECT REIMBURSEI'iENT TOTAL PROF OTH^.R TOTAL

FY' 57 $
^r> S. IS i^ I2,6S2.

BUDGETED POSITIONS

»^

PATIENT DAYS

PROF OTHER TOTAL

FY" 57

13. BUDGET ACTIVITY ;

RESEARCH />"" /

REVIEW & APPROVAL / /

BIOLOGIC STA^TOARDS/ /

ADMINISTRATION I /

PROFESSIONAL &
TECHNICAL AS SIST-
ANCE i /

14. IDENTIFY ANY COOPERATING UNITS OP THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING PUNDS, FACILITIES, OR PERSOIIWEL

FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT IS '-JITHIN NIH
INDICATE SERIAL NO(S):





ORP-1 Calendsr Year 1956

PUBLIC ITALTH SERVICE - - KATIOlTJilj IHSTITOTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards & Publications 15.
SERIAL mjiffiER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS PROM THIS PROJECT DURING
CALENDAR YEM 1956:

None

17. LIST HONORS -AJTD A'-'ARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:

None
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J'UBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OP HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 107 (C)

SERIAL NUMBER

2, Neurolog:ical Diseases and Blindness 3, Medical NeiirolOisy

INSTITUTE OR DIVISION LABOFA.TORY, BRANCH, OR DEPARTMENT

4. Clinical Neuro"pharmacology . 5.

SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. Blood and tissue cholinesterases in neuromuscular "blockade.

PROJECT TITLE

7. Richard L. Irwin. Ph.D.
PRINCIPAL INVESTIGATOR

Jay B. Wells. M.S.. Peter T. Rov;le.v. M.D.
OTHER in\t:stigators

9. IE THIS PROJECT RESEMBLES, COJcPLEKENTS, OR PARALLELS RESEARCH DONE
ELSE^iHERE IN THE PUBLIC Ht^ALTH SERVICE;,,^WITHOUT INTERCHANGE OF PER-

SONNEL, FACILITIES OR FUNDS), IDENTIPY^'^SUCH RESEARCH; (BY SERIAL
NO.(S) IF WITHIN NIH).

None

10. PROJECT DESCRIPTION;

OBJECTIVES ; To determine in vivo what influence specific and non-
specific cholinesterases have on a neuromuscular "block produced "by

cholinesterase sensitive compounds.

METHODS ; A cross circulation preparation in which the "blood of a
donor animal can "be made to perfuse one leg of a recipient animal
is being developed. After a'opro"oriate manipulation of the "blood

and tissue cholinesterases in the two animals, recording from "both

legs of the donor animal will give a direct comparison of the roles
played "by the two types of cholinesterase compounds.
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MAJOR FINDINGS ; None

SIGNIFICANCE TO THE PROGRAM OF THR INSTITUTE S This project vdll per-
haps furnish additional information on the _in vivo metaholisra of

clinically useful neuromuscular blocking agents as v;ell as a greater
xmderstanding of the physiological processes related to myasthenia
gravis.

PROPOSED COURSE OF PROJECT S This project is in the method develop-
mental stage and will he continued until the above objectives have
been obtained.
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PUBLIC HEALTH SERVICE • - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJTICT REPORT

Part B; Budget Data 11 NINDB 107
SERIAL NUMBER

12. BUD&ET DATA ;

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REIMBiraSEMENT TOTAL PROF OTHER TOTAL

FY«57 o

BUDGETED POSITIONS 4
PROF OTHER TOTAL

o

PATIENT DAYS

FY«57

13. BUDGET ACTIVITY ;

RESEARCH /"x7

REVIEW & APPROVAL £Zj
BIOLOGIC STANDARDS /

"

"

"

7

ADMINISTRATION !_/

PROFESSIONAL &
TECHNICAL ASSIST-
ANCE i /

14. IDENTIFY ANY COOPEPJ^TING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS,, PROVIDING FUNDS, FACILITIES, OR PERSOW'IEL

FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH
INDICATE SERIAL NO(S)s





OW-"' Calender Year 1956

PUBLIC HEALTH SERVICE ^^ - MTIOML INSTITUTES OF HFIALTH

INDIVIDUAL rROJECT REPORT

Part C; Honors, Awards & PulDlicstions 15. KIlsiDB 107 (C)
¥rriai, mSlBER

16. LIST PUBLICATIONS OTHRR THAN ABSTRACTS FROM THIS PHOJTICT DURING
CALENDAR YEm 1956 s

Hone

17. LIST HONORS AND AV/ARDS TO PERSONlffiL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:

None
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PUPLic m-iAiTH '^-rnm - - mtiojial iitstittji^es ct irALTH

DT"DI?IT)UAL PHOJ^IOT P.rpCRT

Part A. Project Descri-otion Sheet 1. NINDB 108 (C)

2. Neurological Diseases and Blindness 3. Merlical Meiirology

INSTITUTE OR DIVISION LABOPJ-TORY, BPJ'.NGH, OR DRF'ARTKirxIT

4. Clinicc.1 Neuropharmacology 5.

SECTION OR SERVICE LOCATION (IF OTHER TIL^iU BTITHTIS-DA)

6. The develoi:)ment of a "myasthenic" animal for tertint^ pur'nose;

PROJECT TITLE

7. Richard L. Irwin. Ph.D.
PRINCIPAL INVESTIGATOR

8. JayE. Wells. M.S.. Peter T. Rowley. M.D.

OTHER INVESTIGATORS

9. IF THIS PROJECT RE?EMBLPS, COMPL'^I-i^NTS, OR PARALLELS RESEARCH DONE

ELSEV.'HERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-

SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL

NO.(S) IF WITHIN NIH).

None

10. PROJECT DESCRIPTION:

OBJECTIVES ; Myasthenia gravis is a neurological disorder that

somev;hat resembles a state of chronic neuromuscular hlock. The

thymus gland has heen considered hy some investigatrs as an etio-

logical factor. No adequate laboratory method has "been described
that v;ill give information as to whether any drug will "be effec-

tive in the treatment of myasthenia. The standard techniques to

test for antagonism against a neuromuscular block are inadequate

since the disease is not reproducible in a labors tory animal. The

purpose of the present project is to d.evelop a method for more

accurate testing of drugs that may be of value in the treatment of

myasthenia gravis.
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METHODS EMPLOYED ; The ralDtit head drop method was selected as a 'begin-

ning point since this method detects neuromuscular hlocking activity
without the complications of either electrical rtimulation or anes-
thesia. In conjunction with Dr. Sarah Stev;art of the Cancer Institute,
mice v;ith tliymus tumors are "being investigated as a possible "myasthenic"
test animal. Unfortunately, these tumors grow slowly v;hen transplanted
and reouire several months for development. These mice will "be tested
for the presence of subliminal neuromuscular hlock hy the inclined
screen or other suitable methods.

MAJOR PINDIITGS ; None—laboratory animals v/hich are given neuromus-
cular drugs daily for extended periods do not develop a "myasthenic
like" state.

SI&ITIFICMCS TO THE PROGRAM OF THE INSTITUTE ; The development of a

new method for screening compounds that would be pharmacologically
active in the treatment of myasthenia would perhaps aid in finding
substances of clinical value. If a method can be fotmd to produce

a "myasthenic like" state in a laboratory animal it is conceivable

that new information may be obtained concerning the neuromuscular
processes involved in myasthenia about which little is known at pres-

ent.

PROPOSED COURSE OF PROJECT : The search for a new method to test sub-

stances that may be effective in the treatment of myasthenia gravis

will be continued. The possibility that the inhibition of choline
acetylase _in vivo will produce a test animal that is somexAat similar

to a myasthenic patient xirill be investigated. The attempt to find
compounds that are specific inhibitors of choline acetylase will be

continued.
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rUBLIC HRAITH SERVICE - - MTIOML INSTITUTES OF H^iiLTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data 11. NINDB 108 (C)
SERIAL NUlfflER

13. BUDG-ET DATA;

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REIMBURSEMENT TOTAL PROP OTHER TOTAL

FY' 57 O

BUDGETED POSITIONS
•

PATIENT DAYS

o

PROF OTHER TOTAL

FY '57

^7, BTTOGET ACTIVITY:

RESEARCH LiLI

REVimr & APPROVAL / /

BIOLOGIC STANDARDS / /

ADMINISTRATION £Z7
PROFESSIONAL &

TECHNICAL ASSIST-
ANCE i_ L

14. IDENTIFY ANY COOPERATING UNITS OP THE PUBLIC HF^ALTH SERVICE, OR

OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONTJEL

FOR THIS PROJECT IN FY 1957. IP COOPERATING UNIT IS WITHIN

NIH INDICATE SERIAL NO(S);
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT ^J]PORT

Part C: Honors, Awards & Publications 15. NINDB 108 (C)
SERIAL NUMBER

16. LIST PUBLICATIONS OTHER THAN ABSTRACTS VROM THIS PROJECT DURIN&
CALENDAR YEAR 1956:

None

17. LIST HONORS AND A'.'fAEDS TO PERSONNEL RELATING TO THIS PROJECT DURING
C/JLEND/Jl YEAR 1956:

None
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PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Pert A. Project Description Sheet 1. NINDB 109 (C)
SERIAL NUMBER

2. Neurological Diseases and Blindness 3, Medical Neurology
INSTITUTE OR DIVISION LABORATORY, BRANCH, OR DEPARTMENT

4. Clinical NeuroTJharmacology
SECTION OR SERVICE LOCATION (IE OTHER THAN BETHESDA)

6. Study of new chemical compounds with central nervous system effects.
PROJECT TITLE

7. Richard L. Irwin. Ph.D.
PRINCIPAL INVESTIGATOR

Jay E. Wells. M.S.. William 0. Curtis. Ph.D.. Donald B. Tower. M.D.

OTHER INVESTIGATORS

9. IE THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALIJILS RESEARCH DONE

ELSEI'JHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-

SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH! (BY SERIAL

NO. (S) IF WITHIN NIH).

None

10. PROJECT DESCRIPTION:

OBJECTIVES : The study of chemical compounds which alter central
nervous system activity is of importance for several reasons.

Firstly, some compounds of this type, vrhen adequately characterized
pharmacologically, may find a useful place in therapeutics. Such

substances have in the past also served as valualile research tools

and have led to a greater -understanding of physiological and "bio-

chemical mechanisms of disease processes. The objective of this

project is to find compounds with central nervous system effects
that have not "been described and to investigate these compounds
and others that have unusual or \me3rplained effects upon the central
nervous system.
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IvIETHODS EMPLOYED ; No method is known that will with certitude iincover
pharmacologically active chemical substances. Standard pharmacological
procedures of many types have "been used.

MAJOR FUJDIITGS ; One compound, thiopyrolidone, has heen found to have
pronounced central nervous system activity. Preliminary qualitative
testing has shown that although this compound remarkably lowers spon-
taneous activity in at least 3 species of laboratory animals. Pre-
liminary testing also indicates an analgesic activity without hypnosis
or anesthesia. Although motor activity is markedly reduced, no anti-
convulsant activity could be detected. The acute toxicity is lov;,

the I'I'co i"- mice and rats is greater than 500 mg/Kg. Thiopyrolidone
does not appreciably affect blood pressure of the rat or dog in large
doses administered rapidly. These preliminary tests suggest that
this compound may be an ateraxic drug of some interest,

SIGNIFICANCE TO PROGEAJ^ OF INSTITUTE ; See objectives. This project
is perhaps of more general interest than specifically related to

an institute program.

PROPOSE!) COURSE OF PROJECT ; To further characterize pharmacologically
thiopyrolidone end related compounds. To continue to find and investi-
gate other compounds which effects upon the central nervous system.
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PUBLIC HEALTH SERVICE NATIOUAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B! Budget Data 11. NINDB 109 (C)
SERIAL NUMBER

12. BUDGET DATA ;

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REIMBURSEMENT TOTAL PROP OTHER TOTAL

FY' 57

BUDGETED POSITIONS

PROF OTHER TOTAL

FY' 57

IS. BUDGET ACTIVITY ;

RESEARCH / X /

REVIEW & APPROVAL / /

BIOLOGIC STANDARDS / /

o

PATIENT DAYS

ADMINISTRATION ZZ7
PROFESSIONAL &

TECHNICAL ASSIST-
ANCE / /

14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR

OTHER ORGAJSflZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL

FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH

INDICATE SERIAL NO(S);
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PUBLIC HFALTH SERVICE - - MTIOML INSTITUTES OF HEALTH

INDIVIDUAL PROJECT .REPORT

Part C: Honors, Awards & PulDlications 15. NINDB 109 (C)

SERIAL NUl^ffiER

16. LIST PUBLICATIONS OTH^R THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR YEAR 1955;

None

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT
DURING CALENDAR YEAR 1956s

None
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PUBLIC HEALTH STIRVICE NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1. NINDB 110 (C)
SERIAL NUMBER

2. Neurological Diseases and Blindnes s 3. Medical Neurology
INSTITUTE OR DIVISION ~ LABORATORY, BRANCH, OR DEPARTMENT

4. Clinical Neuro-pharmacology 5.
SECTION OR SERVICE LOCATION (IF OTHER THAN BETHESDA)

6. the action of drugs on directly stimulated innervated and denervated muscle .

PROJECT TITLE

7. Richard L. Irwin„ Ph.D.
PRINCIPAL INVESTIGATOR

3. Jay B. Wells. M.S., Peter T. Rowley. M.D.
OTHER INVESTIGATORS

9. IP THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSBiTHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNSL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH; (BY SERIAL
NO.(S) IF WITHIN NIH).

None

10. PROJECT DESCRIPTIONS

OBJECTIVES ; An understanding of the site and mechanism of drug
action often provides insight into the pathological physiology
or the 'biochemical hasis of disea.se. Furthermore, a knowledge
of the f\andamental mechanisms hy which a drug changes the phys-
iological function of a tissue invariahly leads to a more effective
therapeutic application. With these two general concepts in mind,
a research project was estalslished to investigate the function
of directly stimulated muscle in relation to clinically useful
drugs which affect muscle contraction.
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i-P^Ti^ODS s In the exDerlments v/ith innervated muscle, a method has
heen developed which has enehled us to separate the effect of the

drug at the neuromuscalar junction from any effect it may have at

a post junctional site. The effect of nerve stimulation is elimin-
ated hy fatigue through the nerve or the administration of a neuro-
muscular hlocking agent. The response of denervated muscle has
been compared directly to that of innervated hy the use of pairs
of muscle in the same animel„ The effects of sudden changes in
drug concentration is to he investigated hy means of a cross cir-
culation preparation in which the hlood of two animals can he made
to alternately perfuse an isolated leg„

I4AJ0R FIUDIUG-S s In innervated muscle , neuromuscular compounds which
are knoiim to compete v/ith acetylcholine for receptor sites do not
influence contraction following the direct stimulation of muscle.

On the contrary, neuromuscular 'bloeking agents v;hich prevent trans-
mission "by an initial depolarization of the motor end plate reduce
the contraction of directly stimulated muscle by an average of 50

per cent. The decrease in contraction cannot be overcome by an in-

crease in stimulus voltage „ A several fold increase in dose does

not reduce the contraction by more than 50 per cent. Muscles vrhich

have been denervated for seven days are more sensitive than innervated
to this effect of the depolarizing drugs. Denervated. muscles respond
with a more pronounced and rapid reduction of contraction height.
Recovery from the drug effect is slovrer. The prior administration
of a competitive type neijiromuscular blocking compound completely
prevents the effect of the depolarizing compounds in innervated but

not in denervated muscle. Indirect evidence indicates thst the

action of the depolarizing compounds in innervated muscle does not

arise from the spreading of depoierization from the end plate to

the rest of the muscle fiber—but that the effects are either directly
on the muscle membrane away from the end plate or on contractile
process or processes which initiate contraction.

SI&ITIFICMCE TO THE FROC-RAM OF THE II^STITUTE ; This project is a
fundamental study related to the muscle disease program of the

clinical research division. It is hoped that this investigation
will lead to a greater knowledge in pathological physiology of muscle
disease.

PROPOSED COURSE OF PROJECT; The portion of this project concerning
directly stimulated innervated muscle is essentially complete and
a manuscript for publication is in preparation. The study with de-

nervated muscle is being continued. The mechanism of the reduction
in contractile force will be investigated. A preliminary report on

this work has been presented to the American Society of Pharmacology
and Experimental Therapeutics.
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60 Investigation J Localization Cerebral Neoplasia by Isotopic Detection
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7. G. Milton Shy and Robert Bradley
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10, PROJECT DESCRIPTION

Objectives £ An attempt to localize brain tiunors by utilization
of isotopic detection. Objectives of this project are a study
of primary and secondary cerebral neoplasias; an attempt at
preoperative localization and to demonstrate the extent of
such tumors as well as to obtain further indications of their
metabolism.

Methods Employed s The methodology of this procedure is somewhat
complex. To date the following methods have been utilized? The
study was started with Zinc=65, This was based upon Zinc uptake
in mouse melanomas. In addition, brain tumor activation analysis
of cerebral neoplasia was carried on at Oak Ridge National Labora-
tory, Zinc=65, however,, has a half=life .of 260 days and an
energy of Mev 1,1, This is not, therefore, an ideal isotope and
utilization was limited to 200 microcuries or" less. Negotiations
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Methods Employed (Conf d,,); with Abbott Laboratories at Oak

Ridge National Laboratories has yielded an isotope with a

purity of approximately 80 percent Zinc=69<, half-life lii hourSj

Mev .UUo The other 20 percent of the received isotope^ however^

is still Zinc-65o This and RISA are the two isotopes used to

date in this study. This is administered by intravenous technique

and the patient is placed in such a position to enable continual
scanning of lateral;, AP, and PA pirojeetions of the skull.-A.'Tp more
clearly delineate the edges of the neoplasia^ a collimator devised
by Frances and Bell of the Oak Ridge Laboratories has been utilized.
This collimator has not been satisfactory^ however^ since it was
designed for a point source and sensitivity has dropped to the

point that tumors may readily be missed. More recently^ an open
hole collimator has been used to detect the tumor and then the
Frances->Bell collimator used to mark the edges. This, in turn,
goes through a pulse-height analyzer. From the pulse-height
analyzer two leads are taken ^ one goes to a Brown recorder j, in

which sensitivity may be so arranged that the background may be
removed and total magnification recorded so that changes of
activity which might be missed on scaler circuits could be seen
here. In addition,, from the pulse-height analyzer^ an additional
lead goes to a scaler which, in turn, activates a mechanical tapping
device. On the back of the Brown recorder, in turnj leads are
lead to a photo recording system by way of neon lights for infra-
red photography. One of the difficulties has been the general
increase in activity of neck muscles where approached. A condenser
coupled amplifier has^ therefore^ been constructed which will give
changes under approximately 15 seconds and reject changes over this
duration. This is an attempt, therefore^ to mask out the increasing
gradual activity as the neck muscles are approached, one sweep
taking approximately 2 minutes.

Patient Material' Patient material came from NINDB patients ad-
mitted for tumor suspect or from the National Cancer Institute
with metastatic tumor to brain. Approximately 7 such cases have
been done to date. (N=.12-900)

Major Findings; Superficial neoplasia offers no difficulty to
localization. The major difficulties are in deep neoplasias.
Specific neoplasias such as thyroid tumors again offer no dif-
ficulty and may be readily picked up by the use of RISA. Their
edges may be delineated by use of the Bell (collimator). Metastatic
tumors and deep lying tumors other than metasteses have been un=
satisfactory to date with the exception of gliomas in which 80 per-
cent success has been reported^ even in gliomas of the posterior
fossa. The problems facing this project are as follows-; First of
all^ the collimator must be re-designed, and we are now doing so,
in which a sensitive volume is scanned instead of a point. Certainly
the interstices of the collimator must be of significant density to
stop the penetration of hard gamma radiation (i.e. above .?5)« Such
a collimator is being constructed of gold at the present time. This
gold may, at the end of the project, be recast^ sent back to the
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Major Findings (Cont'd,); mint, and the funds returned. Third,
attenpts are being made in collaboration with the Oak Ridge
National Laboratory to obtain pure Zinc-68 which will give a
pure Zinc-=69o At the present time, Zinc-65 will release x-radia-
tion within the collimator within the range of .Liii Mev and
hence obscure the localization from Zinc-69o Attenpts will be
made to find isotopes other than Zinc which may be useful in
this regardo

Proposed Course of Project; To construct a sensitive-vol\ime
collimator. ^"1 To obliterate surface activity by means of
the process listed above, 3« If succeasful, the research
part of this project will terminate! the apparatus will be
turned over to the Section of Neurological Surgery for opera-
tion.

Significance to Neurological Research; Present localizing
techniques by way of arteriography and pneumography for intra-
cranial neoplasia are unsatisfactory in that they do not give
a true picture of the total extent of the neoplasia and are
traumatic to the patient. If other methods of intracranial
localization with less risk to the patient can be devised,
this will be of major significance.
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10. PROJECT DESCRIPTION (N-10--007)

Objectives; This pro,) !c;t will now combine Project NINDB-2 and
NINDB=5 of the 1955 report. Both projects will now be undertaken
by the Applied Biophysics Section of the Clinical Investigative
Unit. The objective is t o determine the origin of the gamma
globulin in spinal fluid in certain degenerative disorders,
notably spinal cerebellar ataxia, and to accoiint for the high
radioiodinated albumin in dystrophic muscle and the appearance
of free iodine in excessive amounts in the urine of dystrophic
muscle

.

Methods Employed; It now becomes of importance to find whether
such gamma globulin is a result of degenerative brain products,
or whether this represents abnormality in the formation of gamma
globulin and beta globulin which is merely reflected in the
spinal, fluid. Fortunately, the majority of globulins containing
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Methods Employed (Cont'd,); metalic ions lie w ithin the beta
globulin range and are increased also in these diseases. They
are apparently, however, incorporated in beta globulin fractions
such as ceruloplasmin only in the formation of the globulin. Up

unto this point they are carried by the albumin fractions. Thus,
at 6 hours the majority of radioactive tag Copper-6i4 lies in the
albumin fraction. At 1^8 hours, it lies in the beta globulin
fractiono If, however, the beta globulin is not formed, then
the radioactive tag stays in the albumin fraction. If the beta
globulin found in the spinal fluid in the degenerative disorders
is, therefore, a product of brain destruction, it may carry
comparatively more protein than tags than does the outside due
to the blood brain barrier. If, however, this merely represents
the diffusion after normal globulin exchange has occurred, then
the spinal fluid should, like the urine, reflect the blood pro-
teins. This, then, could be utilized as a screen method. If

positive, it would.be of value; if negative, no more information
would be at hand, Horvath, Berg, Shy, and Cummings pointed out
originally there is a high activity of radioactive iodine in
muscular dystrophy from dystrophic biopsies. There is, in addition,
a high amount of iodine in the urine. There is also an increase,
•found by Dr, Curtis, of oxyproteic acids in the urine. It becomes
important to find if such protein was broken down before entering
muscles or while still in the blood stream. Radioactive iodine
disappearance curves combined with separation of oxyproteic acids,
and subsequent studies of the activity by Dr. Curtis (see project
#95 ), will be of value in further ellucidating this problem.

Major Findings; Electrophoresis has indicated that in a spinal '

cerebellar ataxia a significant amount of gamma globulin is found
within the spinal fluid ranging to U6 percent ofthe total protein
of the spinal fluid. This has been found by Doctors Jaffe, Wells,
Korengold, and Curtis in the past two years.

Proposed Course of Project; Proposed course of project as above.

Significance to Neurological Research; This is of importance in
the basic understanding of protein metabolism in degenerative
diseases and in the formation of muscular dystrophy.
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Annual Report of the Basic Research Program, NIMH-NINDB

January 1 to December 31, 1956

The past year has seen an increasing appreciation of the
importance of basic research to mental and neurological disease
and a revival of interest in biological etiologies and tech-
niques of therapy in psychiatric illness., In testimony before
the Congress and in the Congressional Appropriation Committees'
reports, there was explicit indication of a recognition of
the value of fundamental research in progress toward an
ultimate solution of numerous, pressing medical problems. The
beneficial symptomatic effects of the so-called "tranquilizing"
drugs has created considerable popular and scientific interest
in the newly rediscovered science of psychopharmacology and
has swung the pendulum of psychiatric theory toward those
hypotheses which emphasize the biological basis of mental
illness „ From its inception in 1951, the Basic Research
Program has stressed the importance of fundamental and bio-
logical research to the clinical problems of both Institutes <,

Studies relating to the biochemical and physiological mechan-
ism of action of psychopharmacologic agents have antedated
the widespread interest in this field, and, in the current
year, research in this discipline has progressed so that
practically every laboratory has concerned itself with one
or another aspect of the problem.

There is a danger in the overemphasis of the purely
biological aspects of illness, especially psychiatric illness.
One explanation for the wide swings in psychiatric theory
between the organic and the psychosocial sciences has been
the inescapable fact that both of these areas are relevant to
mental illness, yet neither alone can emcompass a complete
explanation. There is emerging a modern concept that these
illnesses represent an interaction between experiential and
environmental factors upon a constitutional, biological
substrate, and a research program which emphasizes one of
these approaches to the detriment of the other is not likely
fully to exploit the potentialities of science in the under-
standing of disease. The Basic Research Program represents
a conscious effort to provide a broad base of fundamental
research in all of the biological and behavioral sciences
which may contribute to an understanding of neuropsychiatric
illness. One of the hoped for consequences of a propinquity
of outstanding representatives of these various disciplines
was an interaction among them and the emergence of research
undertakings of a multidisciplinary nature, for it is the
areas between disciplines which tend to be neglected as the
individual scientist pursues his own research interests with
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theory, background, and techniques with which he is most
familiar and in which he is most competent

.

Examples of many of these cross-disciplinary under-
takings are found in the succeeding summary. There are
projects in which biochemists and biophysicists have collab-
orated on studies of the biochemical processes involved in
generation of the nerve impulse. There are numerous multi-
disciplinary projects on the relationship between neuro-
anatomical and neurophysiological changes and behavior o There
are many projects which interrelate pharmacology with biochem-
istry and physiology on one hand, the behavioral and clinical
sciences on the other. The program of aging has been attacked
from a multidisciplinary point of view ranging all the way from
anatomical studies through biochemistry j

physiology, psychology,
and sociology to clinical psychiatry and neurology. One
important attribute which these multidisciplinary projects
have is that they emerged spontaneously from the scientists
themselves rather than being directed from above. In this way,
they retain the originality and initiative which is most
essential for creative, scientific effort.

The most notable addition to the Basic Research Program,
which took place in November of 1956, was the appointment of
Dr. Robert B. Livingston as Director of Basic Research.
Dr. Livingston comes to this post with a distinguished back-
ground in neurophysiological research, in teaching, and with a
demonstrated and mature appreciation of the implications of
fundamental research to mental and neurological problems. He
succeeds Dr. Seymour S, Kety who, after five years in that
post, will return to full-time research as Chief of the
Laboratory of Clinical Science. It is gratifying also to report
the appointment of Dr. Sanford Palay, who has made important
contributions to the knowledge of the ultrastructure of the
nervous system, as Chief of the Section on Neurocytology in the
Laboratory of Neuroanatomical Sciences. The appointment of
Dr. Horace W. Magoun as a Visiting Scientist during his
sabbatical leave from the University of California has provided
a stimulating opportunity to the staff to associate intellec-
tually with a distinguished neurophysiologist . This program
suffered a significant loss when Michael Davis, Chief of the
Section on Technical Development, resigned to accept a research
position with the General Electric Company. His comprehension
of biological problems and engineering skills played an impor=
tant role in the research progress of the entire program.

The remainder of this report consists of the summaries
of the activities and progress of the various laboratories and
a detailed description of the individual research projects.

Seymour S. Kety, M„D.
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LABORATORY OF NEUROANATOMICAL SCIENCES
William F, Windle, Chief

All current budget positions of the Laboratory of Neuro-
anatomical Sciences have been filled and its organizational
pattern is complete. There are 12 scientists occupying
permanent positions, 3 visiting scientists on four-month to
one-year tenure and 2 consultants., It is anticipated that by
the end of this calendar year the laboratory should be able
to move into the east wing of Building 9.

Neurocytology o The scientific personnel of this section
are Dr , R„ Wayne Albers, Dr » Milton W. Brightman, Dr. Samuel
McGee-Russell (visiting scientist from the University of
London) and Dr. Sanford L. Palay, Chief » With the exception
of certain projects of DrSo Albers and Brightman, the activities
of this section have been confined to planning and to "library
research", but facilities for experiments will soon be provided
in Building 9.

Drs. Palay, McGee-Russell and Brightman are planning
to study the ultrastructure of the nervous tissue, particularly
the synapse and neuroglia, with special attention to correlation
between structure and functiono The principal instrvunent to be
employed will be the electron microscope which has already
revealed the ultrastructure of the synapse in some detail. The
meaning of the ultrastructure in terms of function awaits
discovery. It is important to have functional correlates for
the ultrastructure revealed by electron microscopy for an under-
standing of the mechanisms of impulse transmission. Other
studies are planned to shed light on the structure and function
of the neuroglia

o

These and studies in neuroglia in other sections of this
laboratory were stimulated by a conference on "The Biology of
Neuroglia" which was held at Stone House last March. The
transcription of the papers and discussions of this conference
are at present being edited and soon will be published as a
monograph.

Dr. R. Wayne Albers has continued his quantitative
histochemical studies of the nervous system, modifying methods
of biochemistry for microgram and submicrogram samples of tissue,
He and others of the section have developed a new and simplified
technique for measurement of cholinesterases and are about to
publish this. The microbiochemical techniques have been
discussed by Dr. Albers in one chapter of a monograph on "New
Research Techniques of Neuroanatomy," in press.
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Additional light has been shed on the neuroglia through
a comparative study of normal and atrophic magnocellular
laminae of the lateral geniculate body„ After bringing about
atrophic loss of nervous elements in this, it was possible to
study tissue-lacking neurons but rich in neuroglia cells. The
enzymatic contribution of the neuroglia was found to be a
significant fraction of the total for this part of the brain

o

In other experiments, it was found that a protein frac-
tion extracted from the posterior pituitary gland of the rat
appears to be related to, if not identical with, the neuro-
secretory product of that part of the gland, Dr, Milton W.
Brightman participated in the latter experiment

.

Experimental Neuropathology . The scientific personnel
of this section are Dr o Helen J. Ramsey and Dr. Jan Cammermeyer,
Chief.

They have continued to accumulate information about
histological and physical qualities of the mammalian spinal
cord which are significant in maintaining proper circulation
of blood and tension of the tissue. The studies have demon-
strated labile physical qualities inherent in the spinal cord
which probably play an important role in the maintenance of
normal cord function and which mitigate against damage by
concussion, ischemia, demyelinating influences, etc. Another
project studied by Dr „ Cammermeyer is interstitial hypertrophic
polyneuropathy (Refsum's syndrome); this has been completed and
an article is in press.

Dr. Ramsey is conducting studies on the distribution of
extradural fat in mammals to determine factors permitting move-
ment of the vertebrate column and of the spinal cord within it
in relation to the spinal blood supply. No systematic study of
the distribution of extradural fat has been published. It is
necessary to carry out this study to understand factors which
contribute to maintenance of pressure on the spinal cord under
normal conditions and in certain pathological states. Another
investigation of a gross morphological nature, having to do
with the blood supply of the spinal cord, is being completed
by Dr„ Brightman.

Functional Neuroanatomy . The scientific staff of this
section consists of Dr. Leo C. Massopust and Dr , Grant L.
Rasmussen, Chief.

Dr. Rasmussen has continued to perfect his new technique
for selective silver impregnation of synaptic endings. He has
succeeded in improving the reliability of this method and is
carrying out a number of studies with it . The technique will
be published for the first time as a chapter in a monograph
entitled "New Research Techniques of Neuroanatomy". This
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monograph represents transactions of a small conference on
the subject which was held in this laboratory last February
and sponsored by the National Multiple Sclerosis Society.

With this new technique for staining synapses, it is
possible to observe the exact termination of intermedullary
neurons more completely than previously. An effort is being
made to trace the course and termination of the various fiber
constituents of medial longitudinal fasciculus with this
technique and with the Nauta method for degenerating axis
cylinders. Considerable time will be required to carry out
the large volume of histological work which this entails
before final conclusions can be reached. Since exact know-
ledge of neuronal connections in most parts of the central
nervous system is completely lacking, any concerted effort
to obtain this knowledge is eminently worthwhile.

Dr. Rasmussen has continued his studies of auditory
afferent and efferent systems including the autonomic
innervation of the inner ear. An article entitled "A
numerical and fiber caliber analysis of the cochlear
vestibular nerve and its branches of the macaque, the cat
and guinea pig" is in press.

Dr o Massopust and Dr . Rasmussen have begun an
anatomical and physiological study of the ascending and
descending visceral efferent connections of brain and spinal
cord, accurately placing lesions in visceral nuclei and
tracing fiber tracts from them in cats. The pathways for
temperature regulation are under investigation.

Development and Regeneration . The scientific
personnel of this section are Dr. Clark J. Bailey,
Dr. Lloyd Guth, Dr. Irene Miali , Dr. Richard L„ Sidman,
Dr. William F. Windle, Chief, and visiting scientists,
Dr. Paul Glees of Oxford, England, and Dr. Marisa I. R.
Ramirez de Arellano of San Juan, Puerto Rico. There are
two consultants, Dr. Harry H. Wilcox of the University of
Tennessee, and Dr. Jose' G. Frontera of the University of
Puerto Rico.

One area of research may be characterized as the study
of normal structural and functional development of the nervous
system. Knowledge of intrinsic development of fibers in the
human brain is scanty and there has been no systematic study
reported. Such a study is underway, utilizing silver stained
human embryos of the fourth to eighth week of gestation.
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Another approach to the problem of development in the
nervous system is by tissue culture; Dr „ Richard L, Sidman is
organizing a tissue culture unit. Fragments of mammalian organs
can differentiate and maintain intact normal structure in vitro,
thus permitting studies of direct effect of chemicals, Hormones

,

electrical stimuli ^ etc„

Yet another aspect of the subject has to do with brain
structure from birth to extreme old age. Studies are in
progress at the University of Tennessee (under contract with
this laboratory) by Dr o Wilcox, who has collected a series of
brains of guinea pigs from 78 days to 2,765 days of age. The
thorough study by Dr. Wilcox is the first one in any species
in which factors of fixation and histological preparation has
been accurately controlled.

Regeneration in the central nervous system continued to
be investigated, although no major findings can be added to
the last report. An article on "Regeneration in the Cord of
Spinal Monkeys" was published. The conclusion reached from
this study was that some regeneration of intraspinal neurons
occurred in spinal monkeys under therapy with the drug,
Piromeno Even under the most favorable conditions, however,
regeneration was slight in contrast to that in cats and with
that of extramedullary spinal nerve root fibers. The intra-
spinal neurons that were regenerating soon were choked off by
a dense collagenous scar and no functional restitution ensued.
The transactions of the conference on "Regeneration in the
Central Nervous System" j held two years ago, were finally
published as a monograph by the same title by Charles C. Thomas,
Springfield, Illinois, An article on the subject is in press
in Physiological Reviews,

Certain factors involving regeneration in the peripheral
nervous system continue to be studied by Dr , Lloyd Guth in an
effort to determine the extent of which functional and
morphological specificities of mammalian nerves are fixed and
the extent to which they may be altered. Heterogeneous nerve
regeneration following vago-sympathetic anastomosis led to
return of normal ear temperature function; this was dependent
upon the integrity of a "foreign" vagus nerve rather than being
a passive phenomenon. In other experiments, Dr , Guth transected
the glossopharengeal nerve, which led to the disappearance of
all taste buds on the circumvallate papillae and to replacement
by stratified squamous epithelium. The epithelium of the
papillae atrophied, even in regions that were completely devoid
of taste buds. Reinnervation of papillae by a glossopharengeal
or a vagus nerve resulted in redifferentiation of the taste
buds. The heterogeneous innervation by a hypoglossal nerve
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appears to result only in a temporary reappearance of the taste
buds„ The trophic relationships between nerve and epithelium
and nerve and taste buds are among the few well documented
trophic nerve effects in the adult mammal. Dr „ Guth has
thoroughly reviewed the subject of regeneration in the peripheral
nervous system in an article in Physiological Reviews

o

Experiments with reserpine and other drugs in the cat,
monkey and chimpanzee have been continued by Drs . Glees, Windle
and others, with the object of studying hypokinesia, tremor,
rigidity and related phenomena. Reserpine in a single dose of
2„5 mg/kg resulted in the appearance of a series of phenomena
in monkeys somewhat like those in human patients with
parkinsonism. These were transient in monkeys, lasting less
than 48 to 72 hours „ In cats, comparable single doses or
multiple daily doses of reserpine led to more prolonged effects

o

Monkeys have been kept on low daily doses of reserpine,
0.2 to 0.6 mg/kg., for as long as 13 months. They have attained
states of marked and violent resting tremor which occur almost
continuously, exacerbating cyclically three to five hours after
each daily dose of the drug. Histological examinations of the
brain have not been completed.

In chimpanzees daily doses of reserpine, 0.2 to 0o4
mg/kg, for two to four weeks enlisted bizarre behavioral re-
actions in which tremor, rigidity, lethargy, akinesia and
other phenomena have been observed. Curioxis spasmodic muscle
twitches and muscle contractures also appeared

»

Preliminary studies have been carried out with monkeys
rendered chronically tremorous with reserpine (0.2 to 0.6
mg/kg) o Anesthetization of one globus pallidus through a small
catheter, implanted in the brain with the Horsley-Clarke
instrument, led to diminution or abolition of the tremor
contralaterally. Production of an alcohol lesion in one globus
pallidus and ansa lenticularis led to more enduring reduction
in the tremor and rigidity.

Effects of anoxia at birth on brain structure and
function in the guinea pig have been investigated during the
past year. Late fetal and newborn guinea pigs were asphyxiated,
resuscitated and observed for changes in behavior and for
impairment of ability to learn a simple maze problem. A close
correlation between the degree of asphyxia and severity of
neuromuscular damage after resuscitation was established. A
feasible technique for the application of scalp electrodes in
the guinea pig was developed and observations were made on
the effects of asphyxia and resuscitation of the electro-
encephalogram. Technically acceptable EEG recordings, without
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the use of anesthesia, were obtained in 53 asphyxiated and
controlled young guinea pigs. The data are being analyzed by
Dr , Marisa I, R, Ramirez de Arellano.

Two review articles on the subject of the interrelation
of asphyxia neonatorum, cerebral palsy and mental retardation
are in press. A conference on "Asphyxia Neonatorum, Brain
Damage and Impairment of Learning" was held in San Juan at the
end of August . The transcription of this conference is being
edited for publication.

LABORATORY OF BIOPHYSICS
Kenneth S. Cole, Chief

Somewhat satisfactory progress has been made in the study
of the ion movements across the nerve membrane which are funda-
mental to impulse initiation and propagation.

The ionic current flow across the membrane of the squid
giant axon was first directly measured in 1947, but continuing
development of experimental procedures seems now to have
resulted in data much more satisfactory than any obtained
earlier. The reasonably stable surviving axon is capable of
considerably more powerful activity than found previously.
Although the analysis of the currents into sodium and potassium
components is just beginning, it appears that the conventional
modifiers of axon activity so far investigated may act on both
the sodivim and potassium permeabilities, but are more apt to
exert their major effect on the former.

Although the squid axon continues to be the only prepara-
tion for which this ionic information can be obtained, a
considerably smaller lobster giant axon has been found to be
interesting and reliable and possibly a sometime companion to
the squid axon. However, the myelin of the medullated frog
nerve fiber may provide the necessary electrical constraints
and an investigation of the ionic permeabilities of the nodal
membrane has been initiated. A series of synthetic anti-
cholinesterases have been found to block conduction in frog
nerves, in inverse proportion to their positive charge.

Preparations have been made to carry out more, but less
exact, computations of the physiological implications of
empirical ionic conductance equations on an analog computer and
to pose the digital computers with the more difficult and more
critical problems. The direct calculation of a uniformly
propagating impulse was not complete or adequate at the limit
of the Standards Eastern Automatic Computer.
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Some analytical investigations of the nature of threshold
phenomena, of the iron wire analog of nerve, and of ion move-
ments in a fixed charge membrane made satisfactory but not
noteworthy progress

.

LABORATORY OF NEUROPHYSIOLOGY
Wade H. Marshall, Chief

Special Senses. This section continues its high rate of
productivity. Dr „ Tasaki has extended his observation on the
source of the steady potential in the cochlea. He is also
continuing brilliant experiments on the fundamental nature of
the nerve impulse and has advanced a theory that the all-or-
none property of the nerve fiber is the result of transition of
the membrane between two stable states. The link between the
chemical and physical processes is being sought

.

Drs. Tasaki and Hagiwara have conducted a highly original
investigation on a synapse in the squid stellate ganglion. This
synapse measures about 0.1 x 1 mm. Using two to three micro-
electrodes, they have ingeniously recorded from the individual
cells. One of their most important results is the most definite
proof yet obtained that the synaptic transmission was not
mediated by the action current, supporting the chemical theory.

Dr. Spyropoulos is continuing an interesting investiga-
tion on the modes of action of nerve fibers as affected by
prolonged tetanus and high pressure. Both manipulations
result in a marked prolongation of the action potential to a
form resembling that of the unique action potential configura-
tion of the cardiac muscle cell. The prolonged nerve spike and
the cardiac muscle cell spike are similarly affected by several
chemical agents. These and other items suggest that he may be
close to an important discovery of the essential factors
involved.

Spinal Cord, This section is continuing the intensive
investigation of the spinal neurones using microelectrode
techniques. Very surprising evidence has been obtained that the
neurone may discharge an impulse through the axon without the
cell body membrane discharging. This does not simplify the
mechanism but provides another variable which can help account
for the known capacities of the nervous system. Drs. Frank
and Fuortes have also secured more conclusive evidence that
the cell membrane does fire only when it is depolarized to a
certain critical value and that the time course of the synaptic
potential indicates a chemical mediator. They are experimenting
with microinjection techniques in an attempt directly to make
observations on chemical mediators.
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General Neurophysiology . Dr „ W., H. Freygang is conduct-
ing an investigation of the synaptic transfer process in the
lateral geniculate nucleus. Using very small electrodes, he
isolates reactions which must be the result of activity in the
small terminations of the optic tract fibers and the dendrites
of the radiation cells » These reactions are much longer in
duration than the impulses in the optic tract which initiate the
reactions „ The reactions also show the property of summation.
In effect, we thus have a mechanism to approximately resynthesize
the original environmental stimulus. The input at the eye is
converted into a pattern of all-or-none impulses in the optic
traj^t for purposes of transmission. At the junction in the
lateral geniculate these brief impulses are prolonged in the
fine terminations of the optic nerve which structures do not
operate in all-or-none fashion as the tract fibers do. This
and the summation activity results in a direction toward re-
synthesis of the original pattern before it was coded for trans-
mission in the optic nerve. This is an oversimplified statement.
Something very definite of this sort occurs, however, and
Dr. Freygang has data sufficiently quantitative to begin serious
calculations to determine just how the pattern is reintegrated
at the geniculate synapses after having been coded for digital
transmission in the optic nerve.

It has been determined that an anesthetic (nembutal) in
very low doses prolongs recovery time and this in turn alters
patterns of activity and that the same effect occurs after
blunt instrument section of brain stem, showing that this
anesthetic effect is not dependent on integrity of brain stem.
It has also been shown that similar sections of the brain stem
do not cause a different excitability cycle for the lateral
geniculate from that seen in the conscious implanted electrode
preparation.

Work is now proceeding with the consultation of
Dr. Magoun. Electrodes have been placed in the recruiting and
augmenting systems of several cats. Other preparations will be
made with electrodes in various parts of the brain stem
activating system described by Magoun, the transcollosal system,
and Bishop's suprasylvian striate (axodendritic system). These
experiments are designed to obtain sensitive measurements on
interaction of these systems as estimated by changes of
patterns of activity. Such an approach is also invaluable for
drug studies and for observing behavior phenomena concurrently
with the evoked and spontaneous electrical patterns.

Dr. Evarts has already made some surprising observations
with these preparations. For instance, it has been considered
a fact that the recruiting response could be clearly obtained
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only in an anesthetized preparation. This appears to be false,
the conscious cats with no drugs and little restraint show very
good recruiting reactions.

Likewise, it has been claimed that LSD blocks the
recruiting reaction in very low doses. This is also not
confirmed in these preparations.

Work is being continued using the oxygen electrode tech-
niques. It has been shown that oxygen tension and consumption
in cortex are reciprocally related in the spreading depression
process, and that the oxygen changes are secondary to the de-
pression process.

Cortical Integration . This section is proceeding with
their excellent technique for conducting experiments on
restrained but unanesthetized monkeys „ The brain is being
explored to produce a general map of specific regions producing
various reactions such as movement, emotional or emotionally
associated reactions such as rage, fright, and pleasure. Old's
observations on the rat (animal-start-the-stimulus) have been
confirmed and extended in considerable detail.

Dr. Lilly's experiments are very important; for both
basic physiology and psychology and have very clear implica-
tions for theoretical psychiatry. For instance, the animal-
start-the-stimulus results seem to fall into two possible class-
ifications. One appears to involve a pleasurable reaction.
The other class does not . The inference of this for analysis
of mechanisms of obsessive-compulsive behavior is obvious.

Development of the bavatron techniques is proceeding
toward automatic contour mapping from a 256 electrode
recording array.

LABORATORY OF NEUROCHEMISTRY
Sejrmour S. Kety, Acting Chief

With the increasing realization on the part of bio-
chemists that the onetime useful concept of the "unity of
biochemistry" was based upon the ubiquity only of the most
primitive and common of cellular functions, there has
developed in recent years considerable interest in chemical
differentiation and those highly specialized chemical systems
which underlie the separate functions of individual tissues
and organs. Neurochemistry, which early recognized the bio-
chemical specialization in the case of the nervous system, is
now receiving greater recognition as a fundamental science and
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a substantial growth in its importance is to be expected.
Completion of the final stage of construction in the labora-
tory areas of the Clinical Center should make available the
space for completing the organization of the Laboratory of
Neurochemistry with the appointment of the laboratory chief
and his immediate staff. At the present time, this labora-
tory consists of three independent sections.

Lipid Chemistry . The principal efforts of this section,
under Roscoe Brady, are devoted to investigations of the
metabolism of complex cerebral lipids. That this problem is
extremely difficult is affirmed by the scarcity of contribu-
tions made in this field and the paucity of investigators
sufficiently courageous to invest in the long, relatively
unspectacular, periods of effort which are required. This
section, during the past year, has made significant progress in
this field.

The biosynthesis of complex lipids of brain and nerve
tissue has been investigated from several fundamental points.
Since cerebrosides are among the more prevalent lipids,
studies were begun of the formation of these compounds by
examining the incorporation of galactose into the cerebroside
molecule (NINDB-NC5) . After in vivo aspects of the problem
had been completed, the biosyirthesis of cerebrosides in vitro
was investigated, and it has been successfully demonsti^ated for
the first time that the incorporation of galactose into cere-
brosides is catalyzed by enzjones present in the microsomal
fraction of cell-free preparations of brain tissue. This
finding represents a very significant step forward because it
is now possible to study the intimate nature of this process
and the source of energy and co-factors which are required
for this reaction.

It is apparent that a knowledge of nucleotide forma-
tion and turnover in brain is important for a better under-
standing of the factors which regulate complex lipid forma-
tion. Accordingly, , this section is investigating the rate of
formation of nucleotides in the growing rat brain and
quantitatively evaluating certain enzymes which are responsible
for the formation and destruction of particular nucleotides
(NINDB-NC6)

.

Another portion of the cerebroside molecule is a long
chain fatty acid joined to sphingosine . This laboratory has
completed two series of fundamental investigations dealing
with the synthesis and oxidation of fatty acids. The first of
these studies (NINDB-NC12) dealt with important factors which
regulate lipogenesis. It was found that the addition of a
constant supply of a certain co-factor, reduced triphospho-
pyridine nucleotide, increased fatty acid synthesis from
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10 to 100 fold over control values » Furthermore, the
addition of free coenzyme A inhibits fatty acid synthesis
drastically, whereas the same quantity augments fatty acid
oxidation. Furthermore, distinct evidence for a separate path-
way for, fatty acid synthesis and oxidation has been demonstrated,
The knowledge of these factors which have such an important
influence on fatty acid metabolism may be of fundamental value
in conditions in which drastic abnormalities of fatty acid
metabolism occur such as arteriosclerosis, diabetes mellitus
and demyelinating diseases.

In the course of studies of enzymatic reactions which
occur in nerve tissue, it has been felt that a greater insight
into neurological function could be obtained if suitable
ultramicro procedures could be perfected. Accordingly, a
project has been undertaken (NINDB-NC2) , and with the use of
a liquid scintillation counter, it has been possible to
devise a method for a study of the cellular distribution of
the enzjnne which catalyzes the decarboxylation of glutamic
acid to yield the interesting brain constituent y-amino
butyric acid„ It is hoped that this technique will be applica-
ble for the study of the formation of other amines such as
5-hydroxytryptamine (serotonin) which has been postulated to
be a neurohumoral agent

„

Another aspect of research underway in this laboratory
is the investigation of the effect of the intra axonal injec-
tion of certain key enzymes and materials (NINDB-NC3) . It is
hoped that by altering the concentration of critical compounds
such as acetyl choline or enzymes such as cholinesterase by
direct injection of enzjTues, substrates, reaction products, or
enzyme inhibitors, an insight may be gained regarding the
mechanism of nerve conduction. A suitable micro injection
technique has been perfected, and a series of experiments has
been performed. From these experiments, it appears unlikely
that nerve conduction is related to the formation or destruc-
tion of acetyl choline or has an iimnediate dependence upon
energy-yielding enzymatic steps of the glycolytic or
tricarboxylic acid pathways which are so important for the
viability of other tissues. Further experimentation using this
technique should yield information to help establish the
nature of the process of nerve conduction. Already, the
injection of certain amines and derivatives of coenzjrme A
has been found to exert a profound effect upon the process, and
the discovery of the mode of action of these materials should
be of considerable neurological significance

.

Finally, this laboratory is engaged in a series of
experiments in an attempt to elaborate the chemical basis of
action of certain drugs which have a profound effect upon the
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central nervous system (NINDB-NC4, 1, 10) „ It is felt that an
insight into the nature of the effects of potent psychoto-
mimetic compotinds such as lysergic acid diethylamide and
tranquilizing agents such as reserpine and meprobamate offer
potentially extremely valuable tools for the understanding of
chemical abnormalities of mental disease „ The pathway of
metabolism of lysergic acid diethylamide has been established,
and a method has been developed to study the disposition of
meprobamate „ Examination of the interrelationships between
tranquilizing agents and analeptic drugs have yielded
preliminary valuable data in studies which are directed toward
the elucidation of the chemical reactions involved in anes-
thesia and narcosis o An interesting ancillary observation
is the finding that reserpine can prolong the viability of
leukemic mice with concomitant regression of tumors. It is
apparent that this particular material which is currently
enjoying a formidable vogue in clinical medicine can, under
certain conditions, exert a profound metabolic effect, and its
administration might have far-reaching effects.

Physical Chemistry . As in previous years, this section
under Alexander Rich has continued to study the structure of
molecules of biological importance „ This program is based
upon an awareness that a complete understanding of biochemical
function can only be arrived at with an understanding of
molecular configuration.

An essential activity of nervous tissue is the trans-
mission of information. How this is accomplished on the
molecular level is unknown at the present time. There has,
however, been some fragmentary evidence which suggests that
the elongated poljnneric nucleic acids play an essential role in
this activity.

This year a great deal of effort has gone into studying
the synthetic polyribonucleotides. These molecules can be made
synthetically using an enzymatic system. Both the composition
as well as molecular size can be varied at will. Study of
these materials is significant in that they are composed of
the same chemical units as are found in the naturally occurring
ribose nucleic acids (RNA) , and they have also been shown to
possess the same covalent backbone , Hence^ a study of their
structure is relevant in that it demonstrates the types of
configurations and interactions which are found in the native
material.

One of the simplest of these polymers, polyadenylic
acid, has been studied by X-ray diffraction. It produces a
well oriented fiber photograph which has now been interpreted.
This molecule consists of two chains, wound around each other
in a helical fashion. These chains are bound to each other
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by hydrogen bonds. It is significant that these Chains are
parallel to each other, in marked contrast to the anti-
parallel chains which are found in desoxyribose nucleic
acid (DNA)

.

It has been possible to predict these diffraction
patterns through the use of a computing facility which was
designed to carry out the necessary mathematical operations.

A most unusual reaction occurs when a purine polymer
(polyadenylic acid) is mixed with a pyrimidine polymer
(polyuridylic acid) . These molecules combine together to form
a new two stranded helix, with the bases paired together using
hydrogen bonds in a manner similar to that found in DNA . In
addition, the backbone chains are on the outside of the helical
molecule with a configuration which is not too different from
DNA. Using spectrophotometric methods, it has been possible to
show that this combination is 1:1 in the two polymeric mole-
cules. This evidence is reinforced by ultracentrifuge studies
showing the expected increase in sedimentation constant. This
discovery is significant since for the first time it bridges
the gap between the two types of nucleic acids, and shows that
RNA can assume a DNA-like configuration „ This may be of
crucial importance in understanding the genetic activity which
is associated with RNA.

The effect of various ions on the stability and macro-
molecular properties of both DNA and RNA have been studied. The
effect of magnesium ions is most startling in that at extremely
low concentrations this ion has the effect of holding together
both types of nucleic acids so that they cannot be easily
denatured. The magnesium ions probably act by attaching them-
selves to the alligned phosphate groups in the molecule,
coupling two of these together. It is quite possible that
magnesium ions in such low concentrations play an important
role in regulating the intracellular activity of the nucleic
acids.

In quite a different field, a discovery has been made
concerning a complex which forms between a steroid (desoxycholic
acid) and a number of amino acids. These form enormously long
helical aggregates with a diameter of 40A°. It is of interest
to study these since it effectively demonstrates a mode of
packing steroid residues. This may in turn be related to the
manner in which cholesterol molecules are alligned together
within myelin.

Work has continued on the fibrous protein collagen. It
has been possible to obtain very well oriented fiber diffraction
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photographs which have a great deal of detail o These have been
compared with the calculated diffraction pattern which is
predicted by the collagen model proposed a year ago. The agree-
ment between these two is very good.

Cerebral Metabolism . This section, under the joint
direction of Dr. Louis Sokoloff and Dr. Seymour Kety, is
concerned with the nutrition and metabolism of the brain in vivo
in man and lower animals. During the past year, two studTes
in human cerebral circulation and over-all metabolism were
completed. In one, it was found that the hallucinatory phenom-
ena produced by lysergic acid diethylamide are not associated
with a significant change in the circulation, oxygen or
glucose consumption of the brain, suggesting that this hallu-
cinogen acts in some other way than by an interference in the
general nutrition or energy production in the brain, mechanisms
which are postulated in several current hypotheses of its
action. The first series of studies in normal elderly men has
shown no significant decrease in cerebral blood flow or oxygen
consumption in this group as opposed to previous findings in
patients with senile dementia, a finding the definitive inter-
pretation of which must await completion of the collaborative
study of which this was one segment

„

Dr. Sokoloff 's studies on the rapid continuous measure-
ment of blood flow and metabolism in man have continued with
their successful application to the effects of certain rapidly
acting drugs on cerebral circulation, and to the problem of
muscle circulation and oxygen consumption in normal man and
in patients with muscular dystrophy.

The technique for the measurement of the local circula-
tion of the brain in the living animal, developed in this
section, was applied to the problem of the relationship between
circulation and functional activity with rather striking results
In the unanesthetized cat, visual stimulation by means of
repetitive light flashes resulted in a reproducible and
significant increase in blood flow in those areas of the brain
involved in visual function: the visual cortex, lateral
geniculate ganglia, and the superior colliculi. This may have
some importance as a technique for mapping functionally
related portions of the brain.

LABORATORY OF CELLULAR PHARMACOLOGY
Giulio L. Cantoni, Chief

The research activities of the laboratory have developed
along three main lines: (1) studies on biological methylation,
(2) studies on comparative biochemistry, and (3) studies on the
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amino acid metabolism. These three areas have been chosen
because they are of importance in basic biochemical research
and also because they are central areas having a particular
interest to problems of cellular and neuropharmacology. As will
be seen from the more detailed analysis which follows, these
three areas are contiguous rather than separate, thus affording
an opportunity for close intellectual interrelationship and
often technical collaboration between the various members of
the laboratory. In line with this, it will be found that most
of the individual research projects are listed as belonging to
more than one of these areas, and it is anticipated that this
will continue to be the case even as the laboratory develops
and is subdivided into various sections.

Biological Methylation Mechanisms . The major effort of
the laboratory in the past year has been expended in this
area. The broad significance of transmethylation reactions
may be surmized by the extremely wide variety of methylated
compounds which are found in nature at all levels of the
biological scale. Transmethylation reactions and neogenesis
of methyl groups are major biochemical pathways in fungi, plants,
invertebrates and all vertebrates. Transmethylation reactions
are involved or play a part in the biosynthesis of biologically
active substances such as neuro-hormones , acetyl choline and
epinephrine, alkaloids such as nicotine, morphineate, etc., and
vitamins such as carnitine and probably thiamine. Furthermore,
it has been shown that other substances which might be
considered as neuro-hormones such as histamine and serotonin
undergo biological methylation, though it is not yet clear
what physiological role is played by methyl histamine and the
methylated derivatives of serotonin.

Transmethylation reactions, inasmuch as they may be
considered as the simplest case of transalkylation reactions
in general, have features which are of special interest to
energy metabolism and cellular transport mechanisms. Of
particular relevance to neuropharmacology is the posssibility
that transmethylation reactions may be involved in certain
special situations or transient conditions of importance in
nerve-transmission mechanisms.

Of even more direct relevance to psychopharmacology is
the possibility that a relationship exists between trans-
methylation reactions and certain types of mental disease.
As is generally admitted, it is possible that some types of
mental illnesses may be due to a metabolic defect resulting
in the formation of a psychosogenic agent. Inasmuch as many of
the naturally occurring psychosomimetic agents containing
methyl groups linked to a nitrogen, sulfur, or oxygen atom, it
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is not unreasonable to propose, as a working hypothesis, that
the psychosogenic agent in question may also be a methylated
compound o

Stemming from this general background, a variety of
specific problems are being attacked in the laboratory ranging
from the very basic studies on the mechanism of action of the
methionine activating enzyme (NIMH-CP3 and 4) to the more
applied program which is carried out in collaboration with
Dr. Butler of the Laboratory of Clinical Science (NIMH-CP2)

.

Other projects which stem from this general line of approach
are NIMH-CPl, 5, and 6,

Comparative Biochemistry , The relationship of compara-
tive biochemistry to cellular pharmacology is the cornerstone
of the scientific philosophy of this laboratory „ There has
been a tendency in the last fifteen years to overemphasize the
concept of the unity of biochemistry. This concept has been
largely based on the discovery that the living cell utilizes
certain basic reaction patterns for the fulfillment of its
metabolic needs. These reaction patterns are similar and in
many cases identical for cells as far apart as E. coli and
brain cells. The concept of the unity of biochemistry has been
most fruitful and stimulating, and undoubtedly has been
responsible for much biochemical advance; it now stands as one
of the fundamental facts of modern science. However, this
fundamental fact needs to be reconciled with the equally funda-
mental fact that different cells and different tissues exhibit
a whole gamut of responses to the administration of chemical
agents and drugs. The rational approach to an understanding of
the reasons for these varied responses lies in a systematic
long-range study directed at the understanding of the metabolic
differences between different tissues and different species.
Such an approach is not one which can be developed quickly,
rather it is planned to build in this direction slowly over
the course of the years, in the main, utilizing as building
blocks the projects which arise from more defined areas.
Projects NIMH-CPS, 4, 5, 7, 8 and 9 each contribute in
different measure toward this end.

Amino Acid Metabolism . A study of the intermediary
metabolism of amino acid and of proteins offers great possibil-
ities for contributions at the basic level of biochemical
research and for the development of a program on cellular
regulatory mechanisms. It has become increasingly clear in
recent years that many among the physiological cellular
regulators are derived directly from amino acids (neuro-
hormones, polypeptide hormones, and plant hormones) . The
problems of protein synthesis and protein structure are among
the most important in biology and fundamental to a better
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understanding of enzymic catalysis. Studies on the metabolism
of amino acid are also related to comparative biochemistry
because one of the characteristic features of mammalian metabolism
as opposed to the metabolism of lower species is the relative
inability of the mammal to synthesize amino acids „ Finally,
studies in the areas of amino acid metabolism are of particular
interest to mental health since in numerous mental and neuro-
logical diseases there is evidence of derangement in the
metabolism of amino acids „ Nowhere is this seen more clearly
than in the disease, phenylpyruvica oligophrenia, which is
characterized biochemically by the excretion of phenylpyruvic
acid, an abnormal metabolite derived from phenylalanine. It is
noteworthy that Dr„ Kaufman's studies in this area have advanced
to the point where, by applying what has been learned at the
fundamental level to the more specific problem of oligophrenia
phenylpyruvica, it is hoped to contribute significantly to the
understanding of the etiology of this form of mental retardation.
The projects which contribute to this area are NIMH-CPS, 4, 5,

6, 7, 8, and 9.

ADDICTION RESEARCH CENTER
Harris Isbell, Chief

Addictive Properties of New Analgesics . Testing of new
pain-relieving drugs for addictive properties is a techno-
logical project which is carried on primarily for the protec-
tion of the public, with the object of preventing the introduc-
tion of potentially addicting substance into uncontrolled
clinical use. Drugs are referred to the Center by the Committee
on Drug Addiction and Narcotics, National Research Council.
After the addictive potentialities of these new drugs have been
determined by the methods described in previous annual reports,
the findings are sent to the Committee on Drug Addiction and
Narcotics, NRC, who in turn informs the Section on Addict ing-
Producing Drugs, World Health Organization. These bodies then
advise the U.S. Government and the United Nations concerning
appropriate legal action connected with the control of these
drugs at national and international levels.

During the year, fourteen new analgesics were tested.
Eleven of these proved to have addiction liability of some
degree; three were found to be devoid of addictive properties.

No changes are contemplated in the testing program during
the coming year. Since it is felt that the synthetic chemical
and biological approaches, which have been used heretofore in
developing new analgesics, automatically select drugs with
morphine-like addiction liability, attempts will continue to
persuade the pharmaceutical chemists and pharmacologists to
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change their approaches. Studies will continue on opiate
antagonists as analgesics, particularly with reference to
relief of chronic pain and tolerance.

Chronic Barbiturate and Alcoholic Intoxication .

Analysis of more extensive data has been completed and con-
firms the impression previously reported that abstinence after
chronic ingestion of 0.4 gram or less of these barbiturates
daily is clinically insignificant . This particular experiment
unequivocally demonstrated that considerable tolerance to "low"
doses of barbiturates can be developed o Furthermore, despite
such tolerance, abstinence is quite mild.

Studies on the equivalence of chronic barbiturate and
chronic alcoholic intoxications in dogs were continued by
attempting to substitute alcohol for barbiturates in chron-
ically intoxicated animals o If alcohol suppressed, wholly or in
part, the expected symptoms of abstinence from barbiturates,
it would be surmised that these two intoxications were to some
degree equivalent, just as addiction to meperidine is partially
equivalent to addiction to morphine. Substitutions were carried
out in five animals. Following withdrawal of alcohol after
two weeks or more of substitution for barbiturates, none of
the dogs had convulsions and only one had a severe delirium.
Twelve additional dogs are now being readied for substitution
of alcohol. These experiments will be continued until substi-
tution of alcohol for barbiturates has been accomplished in a
sufficient number of animals to give a definitive answer to
the question of the possible equivalence of the two drugs.
It will be extended to include determination of the possible
equivalence of intoxication with chloral and paraldehyde to
intoxication with barbiturates. Eventually, it is hoped to
study the treatment of delirium tremens and " rum fits" in
animals, with particular reference to reserpine, chlorpromazine,
and meprobamate. Since there is suggestive evidence that
meprobamate may induce a type of physical dependence resembling
that caused by alcohol and barbiturates, both clinical and
animal studies will be initiated with this substance.

Intoxication With Drugs Other Than Opiates, Alcohol,
and Barbiturates . This particular project deals primarily with
the psychosomimetic drugs and the "tranquilizing" drugs.
Experiments are carried out in the hope of shedding light on
some of the mechanisms of action of these drugs and on possible
relationships to the etiology of the major psychoses.

Work showing that reserpine made the LSD-psychosis
worse rather than better was completed and a paper has been
prepared on this subject. Azacyclonol, administered intra-
venously, failed to reverse the LSD-psychosis, just as it
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failed to prevent it o A number of other psychosomimetic
drugs were studied during the year. Extensive experiments
were carried out with bufotenine, an indole compound which
induces effects resembling those caused by LSD in monkeys,
and which causes depression in the lateral geniculate of the
cat, similar to that caused by LSDo When the drug was given
intramuscularly, definite effects appeared after 10 to 12.5 mg„
for each 70 kg. of body weight. These effects appeared very
rapidly, being noticeable in one to two minutes, reaching
peak in 15 to 30 minutes, and declining in one to one and one-
half hours, The "objective" effects were referable chiefly to
the cardiovascular system. Bufotenine causes sharp elevation
in systolic and diastolic blood pressures; the diastolic
pressure is elevated somewhat more than the systolic. The drug
induces sinus arrhythmia and bradycardia, with low nodal
rhythms in some patients. At the height of the reaction,
patients may show a peculiar bluish-red cyanosis of the face
and neck. The cardiovascular effects of bufotenine appear to
resemble the cardiovascular symptoms occurring in carcinoid,
in which high blood-serotonin levels are present. Subjective
effects induced by bufotenine are, in part at least,
attributable to the cardiovascular effects. They include a
tingling beginning near the injection site and spreading over
the entire body, a sense of constriction in the chest, feeling
of "a tight band around the head," nausea, anxiety, dysphoria,
sweating and dyspnea. The mental symptoms include "confusion"
and perception of colored lights and patterns which do not
form definite pictures or objects. Disorientation, depersonal-
ization, derealization, and visual perceptual distortion were
not observed with the doses used. The chief resemblance of
the bufotenine reaction to the LSD psychosis was perception
of colored lights and patterns.

Studies of Ololiuqui, a crude drug consisting of the
seeds of a morning glory which grows in Mexico and the
Caribbean area, were also carried out . As much as 5 to 7 grams
orally of the ground seeds caused very few subjective sensa-
tions. No distortion, depersonalization, perceptual distor-
tion nor hallucinations were observed. The chief subjective
sensations reported were nausea, abdominal discomfort and
sleepiness. The drug did dilate pupils, increase blood
pressure, and enhance the deep tendon reflexes.

As much as 60 mg. of serotonin creatinine sulfate intra-
muscularly caused very minor cardiovascular changes, but no
mental changes of consequence

.

Oral doses of 250 to 300 mg. of Ibogaine, an indole
derivative of the root of a plant indigenous to Africa,
induced a psychosis resembling the LSD-react ion. The phenomena
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observed included dilatation of pupils, elevation of blood
pressure, accentuation of deep tendon reflexes, feelings of
depersonalization, and optical hallucinations » Sufficient
data are not yet available to define the characteristics of
the Ibogaine reaction completely.

Studies with these interesting psychosomimetic agents
will be continued during the coming year. Some contributions
are hoped for to theories which relate LSD-effects to excess or
deficiency of serotonin, and to determine whether the develop-
ment of entoptic phenomena (visual hallucinations) are
correlated with depression in the lateral geniculate body.
This is to be done by studying indole derivatives which cause,
or do not cause, such depression in the geniculate. Attempts
will be made to block or reverse the LSD-reaction with sero-
tonin antagonists, such as BAS, with continued exploration of
the possible use of the LSD-psychosis as a screen for new
tranquilizing drugs.

Biochemistry of Addiction . It is hoped to transfer
major effort in this field to the effects of chronic intoxi-
cation with various drugs on the cellular chemistry of the
nervous system.

The project dealing with the clinical endocrinology of
opiate addiction was completed during the year. New informa-
tion includes depression of 17-hydroxycorticoids in blood and
urine during maintained addiction with morphine, followed by
marked elevation in blood and urine on withdrawal. Infused
hydrocortisone disappears from the blood at the usual rate
during maintained addiction. This finding excludes a lessened
rate of metabolism or excretion of 17-hydroxycorticoids as an
explanation for low serum and urine levels during addiction.
ACTH induces the same degree of elevation in addicted persons
as in nonaddicted persons. This reinforces the idea that
morphine causes a block at the pituitary level rather than at
the adrenal or gonadal level.

No definite changes in the excretion of the chief
metabolite of serotonin, 5-hydroxy-indole acetic acid,
occurred during maintained addiction to or withdrawal from
morphine. Similar studies are to be made during chronic
intoxication with other drugs.

During the coming year studies will be made on the
effects of a number of drugs on adrenal and gonadal functions.
The drugs scheduled for experimentation include barbiturates,
chlorpromazine, reserpine, meperidine and cocaine. It is
hoped to develop methods adaptable to human clinical work which
will permit us to study the degradation, distribution and
excretion of drugs of interest to the Center.
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Neurophysiology and Neuropharmacology of Addict ioi;i .

Dr. Abraham Wikler in charge of this program was largely
concerned throughout the year with the preparation of a
review on "The Relation of Psychiatry to Pharmacology", which
is believed to be the most definitive analysis of the litera-
ture in this field yet made.

Massive doses of chlorpromazine (50 mg,/kg.) induced
stiffness and tremor in monkeys, but tremors of the "cog-
wheel" type were not observed, so that the resemblance to
Parkinsonism is not complete. Monkeys receiving such large
doses of chlorpromazine developed spontaneous seizures and
bizarre behavior suggesting hallucinations.

During the coming year studies on the neurophysiology
of barbiturate intoxication will be continued, utilizing dogs.
It is hoped to expand the program to include determinations of
acetylcholine, cholineacetylase, and cholinest erase in spinal
fluid and tissue. Since convulsions are reported to occur
following withdrawal of meprobamate after chronic intoxication,
animal work with this agent will be initiated. It is also
hoped to begin studies on the conditioning of "pharmacological"
dependence in rats, and to explore further the effects of some
of the psychosomimetic drugs on the electroencephalogram.

Psychology of Addiction. The Psychological Section
collaborated in the studies on chronic intoxication with low
doses of barbiturates, which were described above. A beginning
was made on the development of inventories for distinguishing
the subjective effects of various classes of drugs. One such
inventory clearly differentiated between the effects of the
marihuana-like drug and placebo. A substantial number of
inventory questions which may reflect the actions of and
differentiate between morphine, pentobarbital, and LSD have been
gathered. Work on the conditioned inhibition of the feeding
response in rats was enlarged to include measures of the effects
of drugs on unconditioned bar-pressing and time-action curves.
These data have yielded patterns of effects which clearly
differentiate between potent analgesics, hypnotics, and
"tranquilizers"

„

During the coming year the psychological section will
investigate further possible relationships between personality
characteristics and addiction by comparing addict physicians
with other equated groups. It will continue with the develop-
ment of inventories for distinguishing various classes of drugs,
especially the opiates. These inventories are badly needed
since they would provide a quantitative way of measuring
subjective effects of these drugs, which currently are not
available. Complementary studies in both man and animals
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designed to further elucidate psychological mechanisms of
action of morphine and pentobarbital will be undertaken.

LABORATORY OF CLINICAL SCIENCE
Edward V. Evarts, Acting Chief

The general program goals of the Sections on Biochemistry
and Pharmacology of the Laboratory of Clinical Science, which
constitute the basic research sections of this laboratory, are
an elucidation of the biochemical and pharmacological correlates
of disturbances of behavior. A general goal such as this allows
for a wide variety of specific research activities, which range
in character from fairly basic studies of the cellular mechan-
isms involved in biochemical or pharmacological processes to
what might be called studies on applied biochemistry and pharma-
cology.

Biochemistry, The work of this section has included both
basic and applied biochemical research. In the area of basic
biochemical research may be included the studies concerned with
experimental allergic encephalomyelitis. These studies are
directed toward the problem of identification and characteriza-
tion of the immunologic and biochemical changes associated with
this experimental disease process. Individual projects in this
area have been directed to an isolation of the antigen respon-
sible for allergic encephalomyelitis and to the characteriza-
tion of the abnormal lipids and proteins which appear in the
blood of encephalitic animals. Studies are being directed to
determining the degree to which allergic processes are actually
involved in the encephalomyelitis which results from administra-
tion of brain tissue to experimental animals o The Section on
Biochemistry has also carried out studies on the antidiuretic
effects of LSD in normal and schizophrenic subjects. This
project is part of a program directed to determining the
biological correlates of the experimental psychosis which is
produced by LSD.

Progress has been made in studies of the nature of the
antigen which is responsible for experimental encephalomyelitis.
Dr. Kies and her co-workers have obtained evidence that the
antigen in question may be a soluble glycoprotein which is
completely free of lipid material. This finding is in contrast
to the findings of previous investigators who have concluded
that the active antigen was a proteolipid. Dr. Kies has also
further characterized the abnormal lipids and proteins which
appear in the sera of encephalitic animals. In another group
of studies. Dr. Kies has found that LSD, when administered in
doses of 100 |ig. to normal subjects, causes a marked though
transient antidiuretic effect.
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Pharmacology. The work of this section also ranges
from basic studies of pharmacological mechanisms to studies
with direct clinical significance, such as those involving
determinations of the physiological disposition and metabolic
fate of phrenotropic agents in man. The work of the Section
on Pharmacology may be divided into three general areas. The
first of these areas includes studies aimed at a further
understanding of the biochemical factors involved in the
development of tolerance to narcotic drugs. In this project;,

Dr. Axelrod and Dr. Cochin are investigating the effects of
narcotic drugs on enzymatic mechanisms in experimental
animals o Concurrent observations on the behavioral effects
of narcotic drugs in these animals allow correlation of the
effects of the narcotic drugs on enzyme systems with the
effects of these narcotic drugs on behavior. In another area
of research, Dr. Axelrod, together with a group of co-workers,
is conducting a series of studies concerning the physiological
disposition and metabolic fate of drugs affecting the central
nervous system. This work is valuable both from the stand-
point of basic pharmacological information and also as a
source of information which is of value in the clinica.l use
of the drugs under investigation. Within this project, a
number of drugs, including LSD, papavarine, and meprobamate
have been studied. A third series of studies in this section
may be included under the general title of cellular mechanisms
involved in the metabolism of drugs. In this research area,
Dr. Axelrod and a series of collaborators have studied the
cellular mechanisms involved in the metabolic transformation
of LSD and papavarine. Studies on glucuronide synthesis have
also been carried out . These studied on glucuronide synthesis
are relevant to the metabolic transformation of a large number
of pharmacological agents.

Dr. Axelrod and his collaborators have determined the
metabolic fate of LSD, in vivo, and have characterized the
enzyme systems which participate in the metabolic transforma-
tion of LSD. It has been shown that 2-oxy-LSD5 the metabolic
product of LSD, in vivo , does not have psychological effects in
man or neurophysTological effects in experimental animals. The
elucidation of the enzymatic mechanisms involved in the trans-
formation of LSD provides a possible clue to investigations of
possible defects of enzymatic processes in psychotic patients.
One might speculate that if an excess of some hallucinogenic
substance were involved in psychoses, alterations in the
activity of the enzyme systems which detoxify the hallucinogenic
substances might be reflected in behavioral changes of the
patients who suffer from the psychosis. This speculation
indicates the possible application of the type of studies that
Dr. Axelrod is carrying out to the clinical problems of mental
health. Dr. Axelrod' s observations on the marked decrease in
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the activity of enzymes which N-demethylate narcotic drugs
in animals which are tolerant to narcotic drugs is an
original contribution of considerable importance in our
understanding of the phenomenon of tolerance to narcotic
agents.

Several of the findings which have been cited in the
previous sections of this summary may reasonably be described
as outstanding accomplishments. The first of these would be
Dr. Axelrod's observations on a decrease in enzyme activity
in association with tolerance to narcotic drugs. This
finding is in a way surprising, since it had been commonly
supposed that there was an adaptive increase of enzyme
activity in association with the tolerant state. Dr. Axelrod's
data J

however, show conclusively that there is an inverse
relationship between degree of tolerance and activity of
those enzymes which N-demethylate narcotic drugs. On the
basis of this finding, Dr, Axelrod has speculated that the
ease of access of narcotic drugs to enzymes (as indicated by
the enzymatic activity) is, so to speak, a mirror of the
accessibility of the narcotic drug to the pharmacological
receptor site. In other words, Dr. Axelrod suggests that,
with tolerance, there is an inactivation both of the receptor
site at which the drug exerts its pharmacological effect and
of the enzjnme which N-demethylates the narcotic drug in
question „ This finding would seem to be of fundamental
importance in further studies aimed at clarifying the mechanisms
of tolerance to narcotic drugs.

Another outstanding accomplishment may be seen in
Dr. Kies' finding concerning the nature of the antigen which
is responsible for allergic encephalomyelitis » As the result
of extremely careful and painstaking work carried out in a
great number of experimental animals, Dr. Kies has succeeded in
establishing that lipid free extracts of brain have the capacity
to cause allergic encephalomyelitis. This finding is an
original observation and is one of the foremost contributions
made in recent years to the field of allergic encephalomyelitis.
Dr „ Kies has further demonstrated that the lipid free material
which causes encephalitis is probably a glycoprotein „ Further
studies will be aimed at more specific characterizations of
the nature of this active material.

LABORATORY OF PSYCHOLOGY
David Shakow, Chief

Since the last annual report the Laboratory of Psychology
has reached a reasonably satisfactory degree of stabilization
even though the major personnel problem, that of the appoint-
ment of Chiefe for the Sections on Personality, and Learning and
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Perception, has not as yet been solved. In the basic area
of this combined laboratory are the three sections on Aging,
Animal Behavior, and Learning and Perception.

Aging. The purpose of this section is to conduct
research on aging of the nervous system. The goal of this
research is an understanding of the factors governing the
changes in function and structure of the nervous system which
occur with age. This basic knowledge is necessary in the
development of rational methods of prevention or reduction of
the problems of aging „ Research experience has shown the
difficulty of compartmentalizing the problems of aging accord-
ing to conventional academic divisions. The Section on Aging
has been of national influence in helping to define the
problems of the field and to secure some agreement about the
focal points for research „ The presence of different points
of view within the section has been most helpful in "blocking
out" the problems. There now clearly exists the basis for
organizing research and scientific opportunities in aging and
also a basis for optimism that the research will benefit
individuals through the influences which research findings will
have upon mental health practices.

This is the fifth year of the organization and function
of the Section on Aging, although not in its present form, of
course. It has continued the plan of developing research
projects on aging of the nervous system by several scientific
disciplines or approaches. The major contributions of the
Section on Aging during the past year were: (1) In a series
of studies, James Birren and Jack Botwinick obtained evidence
that the slowing of responses with increased age is primarily
a property of the central nervous system „ This work received
a Ciba Foundation award as a contribution to the experimental
study of aging; (2) Jack Botwinick has found that elderly
subjects require a longer time to prepare for a response than
do young subjects. In studies of the role of motivation in
the long response latencies of the elderly, Jack Botwinick found,
under conditions of electric shock motivation, both the elderly
and the young improve or speed-up to the same extent; (3) Joel
Garbus and Eugene Weinbach demonstrated that liver tissues
from old rats show a decline both in respiration and phosphate
esterification with age; (4) William Bondareff has been
surgically removing minute quantities of nervous tissue from
living rats of different ages to study age changes in cells of
the nervous system and has successfully prepared frozen-dried
nervous tissue for cytological studies; (5) Eugene Streicher
has continued his development of sensitive micro-methods for
the measurement of electrolytes in minute samples of nervous
tissues; (6) In his studies of age changes in timing of
psychophysiological processes, Alfred Weiss found that the
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electrical response latency of the eye does not vary with age.
Electromyographic measurements of young and old during simple
auditory reaction time studies showed only small age differences
in timing or peripheral events, thus strengthening the general
finding of the laboratory that the major changes in expectancy
and response latency are a function of the central nervous
system.

Animal Behavior „ Considerable attention has been given
during the year to determining the neural structures involved
in the impairment of problem-solving behavior which follows
frontal lobotomy, or other damage to the frontal lobes.

Such impairment has been demonstrated conclusively in
monkeys, but has not been shown in man. The results of the
experiment conducted on chimpanzees indicate that immediately
after operation they show effects identical with t hose seen in
monkeys (delayed alternation but not discrimination deficit),
but that unlike monkeys they are able to improve their
performance to equal their preoperative performance. Thus,
at the end point of the experiment, they, like humans, show no
clear cut deficit in problem-solving behavior. This is a
significant finding in that it reconciles the disparate
results of two other studies and in that it would question
those interpretations of man's success on these tasks after
surgery as being entirely dependent on his high level of
verbalization. The evidence suggests instead some substantial
difference in the neural organization among these three
primates

.

Delayed alternation performance, but not discrimination
performance, is impaired following injury to the frontal
lobes of monkeys. It had been demonstrated that this impair-
ment follows damage to the dorsolateral cortex, but not damage
to the thalamus, i„e„, the nucleus from which this cortex
receives projections. Another line of investigation suggested
that the head of the caudate nucleus must be intact for the
animal to be proficient in problem solving. Accordingly, a
series of 14 monkeys was subjected to electrolytic lesions of
the head of the caudate and structures around it . The histology
on these animals is already available and indicates that the
impairment in problem-solving behavior does indeed follow
damage to the head of the caudate nucleus. This finding
suggests that there might be connections between the caudate
and the frontal cortex (not yet demonstrated) or that the head
of the caudate itself serves functions related to problem-
solving behavior, functions not generally associated with
structures of the corpus striatum. Lesions placed elsewhere
suggest that the fornix system may also serve functions related
to problem-solving behavior.
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In general, these studies clarify some of the issues con-
cerning the relationships between brain function and problem-
solving behavior, but pose other issues which, when resolved,
will enhance our understanding of how the brain handles problem-
solving tasks.

The social behavior investigations this year have
necessarily been curtailed because of the moving from
Building 14 to Building 9 and the delays involved in setting
up cages, equipment and facilities. However, six groups of
monkeys have been studied as part of the investigation of the
interaction of the effects of araygdalectomy and post-operative
experience in monkeys and the results to date appear to
indicate that the effects of the surgery on post-operative social
behavior may be different depending on the differences in
immediate post -operative experience of the animals c It should
be noted that the amygdala lesions have been produced success-
fully by the stereotaxic instrument, thus eliminating the
necessity for the difficult and traxiraatic direct surgical
approach to the amygdala. The effect of three different types
of lesions on social behavior in chimpanzees has been under
investigation o The results so far suggest that unilateral
temporal lobe lesions may have some effect, but that bilateral
prefrontal lobotomy results in a profound, if temporary,
depression in dominance

.

The primary investigation with epileptic subjects has
been a comparison of several clinically different (particularly
with reference to the EEG) epileptic groups on a battery of
psychological tests. This study has involved approximately
100 patients and on the order of 250 patient hours. Informa-
tion on some 70 of these patients has been analyzed and the
data are being prepared for publication. The results of this
analysis suggest that "memory" , and "attention" tests discriminate
among various epileptic groups, but that the groups do not rank
in the same order on the two kinds of tests. A particular
emphasis in this investigation has been the use of the
Continuous Performance Task. This instrument has now been
shown to be capable of discriminating among epileptic subpopu-
lations and a new version of it is now under construction.
This new version will permit extensive and precise stimulus
control as well as simultaneous polygraphic recording of the
EEG and the behavior of the subject. This instrument should
prove to be extremely versatile for the investigation of many
visual and auditory functions, alone and in relation to the EEG.
Other studies with the epileptic patients have been designed to
investigate specifically losses of function which parallel those
shown in experimentally brain-damaged monkeys.
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Two studies have been completed with normal controls,
one other is in the process and a fourth is now in the planning
stage „ These investigations have dealt with the effects of
centrally-acting drugs on Continuous Performance and have been
designed to aid in the specification of the brain locus and
functions involved in this test. To date, these studies have
involved 27 subjects, approximately 200 subject hours and four
drugs (chlorpromazine, secobarbital and meperidine) . The study
being planned will extend the information to three other drugs:
meprobamate (Miltown) , phenobarbital , and amphetamine. To date
the results indicate that only chlorpromazine has a significant
deleterious effect on the CoPoT. and that the effect is greater
with higher doses of chlorpromazine,, Several other drugs have
had no effect even when tested at the period of their maximum
activity. The chlorpromazine effect is not due to pupillary
constriction, as demonstrated in an investigation of the
effects of ah artificial pupil on the C.PoTo

Perception and Learning . The section is engaged in a
program of research aimed broadly toward the study of behavior
as a function of (a) structure of the immediate environment,
(b) capacities of the organism for perceiving environmental
stimuli, (c) capacities of the organism for altering its
responses to stimuli through learning, and (d) gross physiolog-
ical state of the organism. More specific approaches are
represented by the several investigators o On the one hand,
the major interest lies in how perceptual processes develop
through learning and are affected by the physiological state of
the organism (Dr. Blough and Dr. Carlson) and, on the other
hand, in how hereditary and environmental factors operate in
the determination of learned behavior and physiological
functioning (Dr. Calhoun).

Dr. Carlson is concerned chiefly with the influence on
human perceptual response of the immediate state of the
individual, defined in terms of emotional state, drug condition,
or preceding experience. He plans to increase the scope of
assessing the immediate state of the individual by including
measures of responses of the autonomic nervous system, and he
is also working on a method for analyzing sequences of stimuli
and responses. Current work is in terms of assessing the
effects of certain drugs, primarily LSD and chlorpromazine, on
human visual functions o The finding here of primary interest
during the year is that individual pupillary reactions to the
drug conditions studied appear to be highly reliable, and
individual differences in pupillary response may even be
consistent and meaningful under conditions which produce no
average pupillary effect over all subjects.
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Dr. Blough's general interests lie in studies of
stimulus differentiation, concept formation, and conditioning,
oriented toward identifying basic mechanisms of perceptual and
thought processes „ His present work is concerned with
identifying basic sensory mechanisms in visual discrimination
and discrimination learning, using the pigeon as an experimental
animal and a new conditioning technique worked out by Dr „ Blough,
Among the interesting results of these studies during the past
year are the following: (a) The drug LSD raised the pigeon's
absolute scotopic threshold substantially but improved perfor-
mance on a discrimination test, (b) the pigeon appears to use
overt responses to "remember" stimuli in a delayed matching
task, and (c) an anomaly was discovered in the pigeon's dark
adaptation at 700 m", which may be the result of mutual inhibi-
tion among retinal receptor elements

o

Dr „ Calhoun is engaged in organizing a broad program of
animal research designed to study the interaction of heredity,
environment, and early learned behavior on later expressions of
physiological function and individual and social behavior,, A
large dairy barn facility in Rockville has been obtained for
this project, and extensive modifications of the barn and
development of special equipment are currently underway o This
pa^t year Dr. Calhoun has been concerned with analyzing the
behavior of rats in terms of variables such as density and
contact rate of the animals and kind, frequency, and structure
of stimulus objects in the environment „ He has found that the
frequency of several types of spontaneous behavior is a
function of the duration of the behavior, and the relation may
be described by a negative exponential curve. Each behavior
has its own characteristic curve, which in some cases is
modified by age and heredity.

LABORATORY OF SOCIO-ENVIRONMENTAL STUDIES
John Ao Clausen, Chief

The program of the Laboratory of Socio-environmental
Studies entails research on social, cultural and, to some
degree, genetic and demographic phenomena as these relate to
mental health and to the etiology, diagnosis and treatment of
mental illness. The laboratory staff consists of sociologists,
social psychologists, and social anthropologists. Research in
process ranges from the intensive examination and analysis of
social development within the family setting to studies of the
mental hospital as a social system and epidemiological studies
in large communities. The laboratory's goal is to develop
systematic research into those aspects of social organization
and interaction which bear most critically upon personality
development and psychopathology, seeking continuity in project
sequences rather than a comprehensive program. The organiza-
tion of the several sections is, however, intended to encompass
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the full range of sociological and anthropological approaches
to mental health research.

The application of social science theory and methodology
to the mental health field is, on the whole, a recent develop-
ment, though descriptive studies of the social process of
personality development have a much longer history. Much basic
work must be done in the line of conceptualization and taxonomy
of relationships and group structures as a prelude to the
analysis of interrelationships significant to mental health.^
Data collection, whether by observation or by interview, tends
to be exceedingly consiiming of time and may be subject to a
variety of types of bias or contextual influence which must
be continually assessed. The program of the laboratory is
designed both to tackle these basic methodological problems
and to bring to bear in interdisciplinary projects the tested
theories and demonstrated methods thus far evolved in the
social sciences.

Early in 1956 there developed opportunities for colla-
boration with personnel of other laboratories in projects on
the aging process and on schizophrenia which required socio-
logical and social psychological skills. As a consequence,
some shift in emphasis from that envisioned at the end of the
previous year has occurred. The major projects thus affected
were the two which comprise a long term study of the adaptation
of patient and family to mental illness, which has been
scheduled to enter a new phase of data collection this past
year. Work on these projects has been considerably curtailed.
At the end of 1955 a series of articles, comprising an entire
number of the Journal of Social Issues , had reported progress
on this study to date. While these articles constituted only
a preliminary and partial report of the data, their preparation
afforded a convenient opportunity for review and rescheduling
of the program of research with families so that some of its
staff could temporarily be allocated elsewhere. The time
available for these projects during the current year has been
applied to work on methodological issues relating to further,
more efficient data collection and to the analysis of segments
of data previously collected. Parenthetically, it appears that
the previously published findings of this research have had a
substantial impact on the social service operations of a
number of mental hospitals and have served to stimulate a
considerable increase in research interest on other aspects of
the impact of mental illness.

Social Developmental and Family Studies . This section,
under the direction of Dr. Marian Radke Yarrow, engages in
research on social psychological aspects of human development.
The research is formulated in age-developmental terms, from
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childhood through old age, and in terms of the influence of
significant groups, such as the family, upon the course of
individual development throughout the life span. A central
theoretical focus in the research is upon the interaction of
socio-cultural variables and individual psychological factors

o

Problems of special interest in current research efforts
concern the nature of a critical developmental period, namely,
old age, including the individual's response to the stresses of
this period and the influences of societal expectations and
requirements in this age period. Basic problems of child
development are also now being studied „ These concern the
child's development of self identity, and his awareness and
sensitivity to the psychological and social characteristics and
motives of others

o

During 1956 the major new developments in the work of
this section consisted of expanded participation in two projects
involving collaboration with other laboratories of the Institute,
one on the study of human aging and the other on the problem of
self identity in siblings of multiple births (identical
schizophrenic quadruplets) . The designs and techniques of
these projects were fully worked out during the year. Data
collection proceeded and will continue through 1957. In both
projects, data analysis is being carried on concomitantly with
data collection.

Considerable progress has been made in analyzing the
voluminous data secured during 1955 on children's social per-
ceptions and peer relationships. This very basic study of
developmental aspects of interpersonal perceptions and inter-
action should yield a number of papers during 1957 which will
add significantly to understanding of the role of psychological
and socio-cultural factors in shaping the way children perceive,
evaluate and respond to others.

During 1957 it is likely that the research on aging will
be expandedj probably to include comparisons between the
healthy subjects thus far studied and a group of hospitalized,
senile patients. Primary concentration will be given to the
analysis and the reporting of findings from the projects on
child development described above. The only new activity
envisioned is the beginning of a program of studies of juvenile
delinquency if an appropriately experienced staff member can be
recruited.

Community and Population Studies . This section, under
Dr „ Melvin Kohn, studies the relationship between broader
aspects of the social order and mental health or illness, also
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incorporating where possible consideration of genetic factors.
The long range program includes: epidemiological research on
mental illness and on behavior pathologies such as drug
addiction and delinquency; study of the processes by which mental
illness is recognized or defined and the channels through which
it is brought to treatment (whether by formal therapeutic agents
or other means) ; and basic studies of community organization,
social structure or cultural dynamics as prerequisites to
achievement of these previously mentioned aims. The central
focus of research conducted to date has been on social and
cultural factors associated with schizophrenia.

Following earlier research which showed a relationship
between socio-economic status, parental authority behavior,
and schizophrenia in a relatively homogeneous population in a
Maryland city, present efforts have been directed toward
securing a more adequate knowledge of the structuring of family
relationships in different socio-economic strata of the general
population. During 1956 a study comparing middle class to
working class families was designed, pretesting of schedules
was completed, and interviews obtained with 86 per cent of the
designated sample of 300 mothers. In another 100 families,
mother, father, and ten-year-old child are being interviewed,
using pairs of interviewers who interview the parents simul-
taneously but separately, thus assuring independence of reports,
and then interview the child. This study should aid in the
designation of critical variables for control in subsequent
studies of social factors in schizophrenia.

Analysis and reporting of a field study of public
response to the threat of polio in an epidemic area provided
an illustration of a public health problem with mental health
overtones. It was found that a relatively small proportion of
parents—about 15 per cent—who were particularly anxious about
polio, were able to influence local school officials to such
an extent that schools were closed against the advice of public
health officials. Such studies will be undertaken from time
to time, in so far as they afford opportunities to extend our
knowledge of human response to extreme situations.

The staff of this section contributed both to the
studies of families of hospitalized patients, mentioned above,
and to research on the wards of the Clinical Center. Explora-
tory work was begun on the influence that the social setting
within which tranquilizing drugs are administered has on drug
effects. Further work along this line is envisioned as part
of a collaborative project at Saint Elizabeths Hospital.
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Dr. Gordon Allen returned from his four year assignment
to the New York State Psychiatric Institute to provide consul-
tation on genetic aspects of several projects and to continue
the analysis of data secured in his twin study of mental
deficiency.

Social Studies in Therapeutic Settings . Studies of the
patient's adaptation to the hospital world and of the implica-
tions of various staffing arrangements for achievement of
therapeutic objectives have been a part of the laboratory
program for several years. The support of such studies through
the budget of the Clinical Investigations Branch had not,
however, been possible prior to fiscal year 1957. Therefore,
most of the research thus far undertaken in this field has
been done by members of the other two sections of the laboratory.

A series of setbacks in staffing plans, largely
attributable to the competition of our own grant programs, has
delayed program development in this area . There are few well
trained social scientists who possess real familiarity with the
milieu of the mental hospital, and these are in great demand.
Present recruiting efforts aim toward appointment in June of
several promising persons who are currently completing their
Ph.D.'s. Unfortunately, the outlook for more senior staff is
not bright, so a period of in-service training for such personnel
must be anticipated.

No new projects were undertaken during 1956, but a
substantial amount of staff time was given over to collaborative
work with other units of the Clinical Investigations Branch in
seeking to design studies of treatment milieux. In addition,
Dr. Goffman completed field work at Saint Elizabeths Hospital
in his study of the social life of the mental hospital patient

.

Data analysis and preparation of a series of reports are in
process. Transferred to the new section was Dr. Jordan's
project applying systematic behavioral observation to the study
of acting-out child-patients in the classroom situation on
Ward 4-E of the Clinical Center . Preliminary analyses suggest
that the techniques developed, while somewhat costly to apply,
may permit reasonably objective measurement of a number of
dimensions of patient behavior in the treatment setting. The
work with children will continue, and the observational
techniques, coupled with staff reports on patient behavior,
will be extended to the study of the structure of the thera-
peutic milieu on a ward for psychotic adult patients.

The phasing of the laboratory's program finds 1956
with less to report in the way of findings than in the previous
year's report. Laboratory staff made several significant
contributions to the scientific literature of their disciplines,
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however, apart from the projects to which the bulk of their
time was allocated.

Laboratory staff likewise contributed to planning or
presented papers at several major conferences dealing with
mental health research and theory—the Joint Conference on
Pharmacotherapy in Psychiatry, the Josiah Macy Jr. Foundation
Conference on Group Processes, the Milbank Memorial Fund's
Conference on the Nature and Transmission of the Genetic and
Cultural Characteristics of Human Populations, and the Fifth
Annual Seminar, Reintegration of the Patient into the
Community, at the Roanoke Veterans Administration Hospital.

Major tasks of recruitment and of administrative and
research planning lie ahead in establishing the community
study (conceived as a joint operation of several branches and
laboratories) provided for in the current year's budget.
Beyond this, primary efforts will be directed to research in
process rather than to the development of new studies

„

SECTION ON TECHNICAL DEVELOPMENT
Michael M. Davis, Jr., Chief

During the latter part of the year, the section moved
its entire facilities to new and somewhat larger quarters
which will make it a somewhat more effective and safer opera-
tion. Although the section spends a considerable fraction of
its time in the repair and maintenance of existing equipment
in the various laboratories and in providing many central
services such as electronic stock room, a loan service of
specialized equipment, and an indexed file of latest instru-
ments and equipment available nationally, its main contribution
to the research program has been in its primary function of
the design, development, and construction of new research
instruments, in collaboration with investigators from the
various laboratories. Among the instruments or techniques
presently under development are techniques for the fabrication
of quartz micropipet tes, the development of a data analyzer
coupled to a microfilm reader, and the application of transistor
circuits to a wireless intercommunication system for use in
the neurosurgical operating room. Among instruments developed
in the course of the past year are a complex and very flexible
psychometric apparatus adaptable to a variety of psychological
timing measures and designed so that its outputs can be fed
to automatic data processing equipment. An automatic
centrifuge starter was developed to reduce significantly the
time spent by investigators in manually adjusting the
transformer output of super-speed centrifuges and to provide
reproducible, higher, and more even centrifuge acceleration



- 37 -

rates o The section developed, for the Laboratory of Neuro-
anatomical Sciences, a simple apparatus which makes possible
nearly errorless counting of randomly dispersed objects in
a large field. The present intercommunication system for the
neurosurgical operating room, developed by Michael Davis in
collaboration with Maitland Baldwin, was described in a paper
presented at the national convention of the Institute of
Radio Engineers, and a description of the automatic centrifuge
starter will appear in a forthcoming issue of the Review of
Scientific Instruments.
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Ionic Permeabilities of the Squid Giant Axon Membrane .

PROJECT TITLE

7, Moorcs J. W,^ Coles K« S.

PRINCIPAL INVESTIGATORS

Taylor, R. E.

OTHER INVESTIGATORS

9o NINDB-NP^3 and NIMH-NP-2

lOo PROJECT DESCRIPTION ;

'

Objectives ; The interpretation of nerve function in terms of fast
ionic transports and the elucidation of the structures and
mechanisms by which these transports are controlled.

Methods Employed ? The instrumentation remains, fundamentally,
the same as that first used at Woods Hole in 19U7 to measure
directly the ion current crossing the squid axon membrane
between a long axial electrode within the .'-tBtHU,.. and an
external concentric electrode after a contifclled change of
potential difference across the membrane, A micropipette
electrode has been xised for measurement of the intra axonal
potential and control of the membrane current to minimize the

effect of internal and external electrolytic resistances, to

simplify the axial electrode design construction and operation,
and to in^rove stability of both the equipment and the axon.

Major Findings ; The more important and numerous biological and
physical factors which caused poor axon survival and unreliable
data during the 19$h and 1955 seasons were reduced to tolerable
levels and, in August and September, a considerable number of
apparently satisfactory records were obtained.
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Although no major results or final conclusions will be
available until an accurate and efficient analytical routine has
been developed and applied to the records, it is hoped that
experiments on "normal" and deteriorating axons and the effects
of variations of temperature, sodium, potassium, calcium and
magnesium concentrations, and of ethyl alcohol and procaine
will yield useful results,,

From entirely superficial observation it seems probable
that the present data are considerably better than any obtained
since the inception of the line of investigation in ISklg —
the norm peak sodium permeabilities are several times larger,
the sodium potentials are higher and the resting sodium inacti-
vation is less, than previously reported. As preliminary and
presently incidental items, it appears that "tris buffer"
( trist^rdroxylmethyl amino methane) B»y be a more satisfactory
material to displace sodium than is choline chloride, that the
external magnesium ion may be a more important factor in the
sodium permeability of this axon than is calcium, that the
initiation of sodium ion movement may be more conplicated than
has been apparent before, and that it may be possible to move
sodium ions electrically and quantitatively in or out across
the axon membrane

»

Significance to NINDB Research g The recently developed concept and
the measurements of the sodium and potassium ion movements
across the squid axon membrane offer a neWp highly specific
and general approach to the factoite underlying normal and patho-
logical nervous processes which cannot as yet be investigated
directly in higher animals and mano

Proposed Course of Projects The extensive analyse of the records,
as now planned and as far as practical, will proceed along the
following lines

s

1. The development of an accurate and efficient procedure
for the separation of the ionic current caused by a sudden
change of membrane potential difference into its com-
ponents and the quantitative description of the sodium-
on-and~off^ and the potassium-on processes

«

2, The careful characterization of the more active and stable
axons to be used as the best available norm and the
investigation of the nature of the process of the inevitable
deterioration from that norm,

3o The dependence of the sodium and potassium permeabilitiies
upon the external and internal concentrations of these ions.
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Uo The dependence of the various aspects of these permea-

bilities upon the temperature,

5. The dependence upon alterations of the external calcium

and magnesium ion concentrations , particularly under

those conditions for which the axon becomes spontaneously

and repetitively active,

6o The dependence upon external ethyl alcohol and procaine

concentrations J especially as impulse conduction becomes

less certain and as it fails.

All of these factors are expected to have implications

as to the nature of the underlying processes in squid and other

nerves somewhat in proportion to the adequacy of the data and

the power of the analyse^ as well as the ability to project til*

information and concepts beyond experimental fact.

The axon cellj axial electrodes and their accessory equip-

ment will be replaced or modified to improve their electrical

characteristics and to minimize potential toxicities and the

effects of injuries to the axon. The stability, reliability

and speed of electronic control and recording equipment will

be inproved as much as possible. As further inadequacies of

the 1956 procedures and data become apparent and when the living

material is again available j, the experimental program will be

planned and executedo
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None
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"

Election of Kenneth S, Cole to membership in National Acaden^r of
Sciences and to Board of Trustees, Marine Biological Laboratory,
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2. NINDB 3« Biophysics

k.
SECTION

f . Bethesda, Md.

LOCATION

6. Iom.3 Permeabilities of Nerve Membranes — Theoretical Investigations
PROJilUT TITLE

7. Cole, K. S., FitzHugh, R.
PHiHcIPAL INVESTIGATORS

8. Antosie-wicz, H. A« (NBS)» Franck, U. F,
OTHER INVESTIGATORS

9. None,

10, PROJECT DESCRIPTION ;

Objectives t Investigate the bases, consequences and extensions of
ionic pejrmeability concepts and information by mathematical analysis
and computation.

Methods Employed ? Mathematical analysis by topological and other formal
approaches and automatic numerical computation. Increasing reliance
is being_ placed on electronic analog confutation in this Laboratoiy
whiljB tlie more critical and extensive problems are investigated by
digital confutation at the National Bureau of Standards.

Major Findings t The SEAC confutations of the propagated action potential
of the Hodgkin-Huxley (H-H) mathematical model of the gquid axon
membrane have been continued. The value of the parameter upon which
the conduction velocity depends has been found to the limit of
accuracy of SEAC, and the early part of the curve, comprising the
spike potential, has been obtained. The later part of the curve,
representing the after potential, still diverges to infinity, and
a further process of successive approximation is under way to obtain
the congjlete action potential curve.
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The requirements of an analog con5)uter to solve the Hodgkin-
Huxley equations have been investigated and coinraercial equipment
ordered for this purpose, A program on the physiologically inportant
properties of the H-H equations has been planned for this computer.
In preparation for its use^ considerable experience has been gained
in the operation of the small Ponner analog conputerj which has been
used to study such problems as the behavior of the linearized H-H
equations near the resting state and the different types of threshold
and oscillatory behavior obtainable from simple differential equations
containing a cubic term.

It has been shown that the threshold behavior of the H-H
equations can be understood as resulting from a saddle point in the
phase plane of the reduced system containing only the variables
V (membrane potentiaL) and m (sodium activatLon)^ and that this
saxJ^ls point disappears after a certain time as a result of the
relatively slower changes in the variables n (potassium activation)
and tt (sodium inactivation) « The presence of this temporary or
"phantom" saddle point helps to explain the extreme sharpness of
threshold found previously with SEACo

Seen from the electrochemical aM therinoc^ynamical standpoint,
the excitable nerve can be coi^ared in its behavior with a number
of non=>biological "unstable (fynamic systems^" idaich are able to .,^W;,.

i?epxoduce functionally almost the entire excitation physiology of,;j^|^:

excitable living tissues o Many ''nerve models" of this kind have ^^^

been proposed in order to yield, better information about the
physfcochemical nature of excitation processes

»

^
Some of these models ^ especially the well-known Ostwald-Iillie

Hi^^l&HS irbdel have already been thoroughly investigated experiment-
Aly« Till now^ howeverj, no congslete mathematical treatment of any
of these modeL systems exists » This is being tried now for the
case of the Ostwald=Lillie model » Such a treatment is desirable
because it would allow a closer and a more useful conparison with
the nerve and its mathematical description by the Hodgkin-Htudj^

.^liifferential equations.

It appears that the above-mentioned model is in some respects
sinpler to visxialize than the nerve^ because it seems to be possible
to describe the model system only by -ya^e^ iMrisftJiffe of sMte.

Analytical s&utions for the transient and alternating current
•teady state electrical characteristics of a theoretical fixed charge
membrane have been sought and not fotmd in usable form even under
quite sin5>lifled conditions » Qualitative support of intixitive
generalizations has been fotmd and digital numerical conputations
have been started.

» 2 -
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Significance to NINDB Research s The increasing niunber of comparisons
between the broad generalizations of electrophysiology and calcula-
tions based upon enipirical differential equations of normal
membrane ion movements are continuing to be so satisfactory as to
encitrage the ass\imption that these movements and the mechanisms by
which they are controlled are a fundamental conponent of normal and
pathological nervous processes,,

Proposed Course of Project s ¥hen installed and operatives the analog
computer will first be used to solve the PIodgkin-Hiixley equations
over a broad spectrum of physiologically important conditions. It
will next be used to investigate possible modifications of these
equations to extend their application to areas into which they are
now inadequate. As new data become available ^ the value of alterna-
tive analytical forms and the physiological significance of the
effects of experimental variables will receive increasing emphasis.
Standards Eastern Automatic Computer should complete the propagating
impulse calculation and a few minor tasks before it is retired.
Preparations will be made to compute the far more difficult condi-
tions for the initiation aiid blockade of a propagated in^ulse by
the much more powerful anticipated successor to SEAG.

The topological investigations of threshold and cyclic systems
will be continued. The analyses of the iron wire model and the
fixed charge membrane should be brought to a logical halt.
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16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
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"The Nerve TrLgger" by K, S. Cole, in "Physiological Triggers"
published by American Physiological Society.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956 s

Kenneth S« Cole elected to membership in the National Acadeuy
of Sciences and to Board of Trustees, Marine Biological Laboratory.
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2. NINDB 3o Biophysics
INSTITUTE LABORATORY

i k* 5o BethesdEa Md,
SECTION LOCATION

6o Corx -. Lotion of Acetylcholinesterase inhibition spectrum vilth nerve action.
PROJECT TITLE

7, Moore 3 J. W.
PRINCIPAL INVESTIGATOR

8. Friess,, S. L. (N>IRI)3 Whitcomb^ E. R,

OTHER INVESTIGATORS

9. None

10: PROJECT DESCRIPTIONS

Objective t To determine the presence or absence of a correlation
between the dji vitro acetylcholinesterase inhibition spectrum of
drugs and their blocking action on the propagated nerve action
potential.

Methods Employed g A length of desheathed frog sciatic nerve is exposed
to a conventional drug or one of a series of derivatives of ethylene
diamine type compounds with selected geometries and electron
distributions. The time course and extent of the depression of the

I
A fiber action potential and the change of its conduction time are

I

compared with the in vitro anticholinesterase activity of the agento
Major Tindjngs ; No correlation has been found between the

in vitro enzymatic inhibition and the depression or recovery of the
action potential for a series of compounds when the inhibitory
constant is varied by a factor of nearly a thousand fold.

Prostigmine and other quartemary conqjoundSj having a positive charge
-at all pH levels, failed to block impulse propagation. Similar
concentrations of eserine and other tertiary compounds in which the
positive charge decreases with increasing pH blocked ingjulses with
greater effectiveness as the pH was increased

o
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The resiilts of preliminary experiments on the action current at
a single node suggest a basis for correlation with the whole nerve
observations and promise a more useful experimental approach.

Significance to NINDB Research ^ These studies aid in evaluating the
role of acetylcholinesterase in nerve functions and in character-
izing the conditions for one type of nerve impulse blockade.

Proposed Course of Project s To follow the same screening process on
the frog single node preparation where the effect of the drugs on
the total ionic nodal current is available. When, as, and if the
analysis of ionic currents conponents in the node becomes possible,
this project will furnish a basis for and become a part of a more
fundamental approach to the problems of ion permeability phenomena
and mechanism.
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2. NINDB
INSTITUTE . 3„ Biophysics

LABORATORI

5. Bethesda, Md.

SECTION LOCATION

6. Membrar-e Potentials of a Lobster Giant Axon,
PROJECT TITLE

Dalton, J. C»

PRINCIPAL INVESTIGATOR

OTHER INVESTIGATORS

None

ILOs PROJECT DESCRIPTION a

I

" ^ """" ~~~~

j
Objectives To test the possibilities of the lobster giant axon as

a preparation to be used in general studies of ion permeabilities,
to compare this axon wi.th other nerve preparations which have
already been investigated, and to use the preparation in studies of

the actions of certain pharmacological agents with special reference

to membrane oscillations and the production of repetitive activity.

Methods Employed g Resting potentials and spike potentials from the

Ifibatar giant axon are obtained by means of an intracellular
microelectrode and recorded by conventional electrophysiological
instrument So A circulation and cooling system permits changes in
ionic composition and concentration, and the admission of drugs.

Electrical stimulation of the nerve may be external or internal.

Major Findings g Any one of the three giant axons in the lobster
circumoesophogeaJ. commissures makes a rather simple, hardy
preparation for the present investigations. It appears to have
good possibilities for further experimentation on the types of ionic
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problems which have been under investigation in this Laboratory.
Its responses to high and low external potassium and to low external
sodium are similar to the findings on other nerve preparations such

as the squid giant axon. Low external calcium causes a fall in resting
potential, reduction in spike amplitude^, presence of spike undershoot,
and may result in repetitive activity. The magnesium ion appears to be

relatively \inimportant, considerable increases or decreases in its
external concentration causing little or no change. Changes in pH from
6,5 to 8,8 have no effect on the normal nerve. Both ethyl alcohol and
acetone cause repetitive activity, a slow return of the spike potential
to the baseline, and eventual reduction of resting potential and spike
potential. The action of procaine is quite pR dependent and appears
to be proportional to the amount of the free base form of the drug
which exists at different p^ values. Results of procaine treatment

.-e increase in spike duration, and reduction in spike amplitude,
with a decrease in resting potential at high drug concentration.

Significance to NINDB Research s These investigations are one aspect
of the general problems of ionic permeabilities which are under invest-
igation in this Laboratory, and, as such, are a mode of attack on the
underlying questions of general nerve function. They are useful in
providing additional evidence both of the common features and of the
singularities of nerve phenomena. They have a deeper significance in
that they present a possible transition between the ionic permea-
bility analysis now only available for the exotic squid axon and the
neurological problems of higher animals and man.

Proposed Course of Project ; Further work on pharmacological agents,

such as the so-called "stabilizers" and "unstabilizers" will be
carried out, with special reference to the phenomenon of repetitive

i,. activity. As new techniques can be developed or present procedures
miniaturized, the ionic currents in the lobster axon membrane will
be determined — to be tested as the common underlying basis of the
conventional phenomena now being investigated.
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2, NINDB 3. Biophysics
IkSliTtfTfi LABORATORY

k» 5o Bethesdaj Md«

SECTION LOCATION

6« Ionic Permeabilities of Nodal Membrane
PROJECT TITLE

7<> Chang, J. J», Moore, J« Wo
PRINCIPAL INVESTIGATORS

8, Cole. K. S.

OTHER INVESTIGATORS

9. None

LOo PROJECT DESCRIPTION S

Obj actives s The measurement and the analysis of the ionic conponents
of the membrane current in the single frog node to attenpt an
interpretation of the many phenomena characteristic of this most
useful present representative of medullated nerve fibers «,

Methods Enployed ; The electrical potential measurement and current
control techniques and equipment as developed for the squid axon
are modified to measure the ionic components in the single frog
node using the double air gap preparation of Tasaki,

Major Findings ; Nonet,

Significance to NINDB Research; Medullated nerve fibers are such
important conponents of neurological systems that it is not only
interesting but practically important to know if — and if so,
to what extent -= the concepts and information now available only
for the squid axon also apply to the nodal membrane.

Proposed Course of Project ; Preliminary experiments with the present
preparation and instrumentation will guide necessary further devel-
opments towards the stage at which it may become possible to describe
the behavior of the ionic current conponents under the more important
experimental conditions and to show that the known phenomena under
these conditions are a necessary consequence of these current
characteristi cr -
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2. NINDB _^ 3. Neuroanatomical Sciences
INSTITUTE '~ ~

LABORATORY

4, r^evelopment and Regeneration 5. Bethesda
liCTION

6. Development of Intrinsic Structures of the Human Brain,
PROJECT TITLE

7, W„ F. Windle
PRINCIPAL INVESTIGATOR

8o None
"OTHER INVESTIGATORS ~ ~~

9 , None

10, PROJECT DESCRIPTION

Objective ; To conduct an embryological study of the
genesis and subsequent development of nerve fiber tra.cts and
groups of nerve cells in the hiiman brain and spinal cord, »

Methods employed; Study with the light microscope of
serial sections d5~Tiuman embryos stained by certain neurological
silver methods to bring out the fine details of neuron growth, ;

-

-A collection of human embryos which has been assembled gradually
over the last 20 years constitutes the material for the present
study.

Major findings ; Further observations have been made on
the organization of the primary motor neuron groups in the brain
stem of embryos during the fourth to the seventh weeks of gesta-
tion.. Development of certaiia secondary tracts such as the m.edial
Ipngitudinal fasciculus and the funiculae of the spinal cord has
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Part Ao Project Description (cont'do) NTNDB-NA-1
SERIAL NUMBER

been studied. One of the principal observations is that the
first longitudinal pathways to be laid down in early embryolic
life (by the 6th week) come to occupy 'the most internal positions
in the adult brain stem. Those whicti are laid down later
(after the 7th week) come to occupy an intermediate position
and those which are most recently formed occupy the most
peripheral positions in the adult brain stem„ Therefore, in
looking at a cross-section through the adult human brain stem,
one can read sequential ontogeny of its fiber tracts.

Significance: Knowledge of intrinsic development of
the £ man brain is scanty; there has been no systematic atudy.
Most descriptions of brain development have been based on
material which was not stained specifically for nervous
structures o Until we have detailed knowledge of the intrinsic
structural development of the human brain, we will not have
adequate basis for understanding such things as the normal
proii^ss of aging, the advent of pathological conditions and
the significance of functional aberrations,,

Proposed course of the project s To continue these
studies,' which are of such nature that progress is made slowly
and gradually, and to accumulate information and make it avail-
able by publication.
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Windle, W. F. discussing "The Ultrastructure
of Synapses in Relation to Certain Cytoplasmic
Double Membranes" by Dr. J. David Robertson.
Symp. Neurochem„ , Chicago, (in press)
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2o NINDB
I

• 3o Neuroanatomical Sciences
LABORATORY

~

4o I»-¥elQpment and, regeneration 5o Bethesda
SECTION :

~

6b Regeneration in the Central Nervous System
"TROJECT TI1E1~

~~~ ~~

7, W. F. Windle ^ Johm O. Smarts Jane Joralemon, Elizabeth Dorr ill,,

PRINCIPAL INVESTTGATOR" ~"~
' ^^

"'^

8. R. L. Sidman
OTHER INVESTIGATOR"

9 o None

10, PROJECT DESCRIPTION:

Objectives; To study the factors regulating regenera-
tion in tHe central nervous system o To learn the role played
by the neuroglia cells in degeneration and regeneration. To
attempt to alter the normal response of the central nervous
system to injury in such a way that a milieu favorable to
regeneration will develop. To learn why regeneration occurs so
readily in the central nervous system of the lower vertebrates
and is so difficult to achieve in mammals and man.

Methods employed : (a) Spinal cord transection in
various species of mammals followed by institution of various
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Part A„ Project Description (Cont'd,) _WIMDB-NA-2
SERIAL MlPER"

types of therapy to try to alter the normal
response of tfee spinal cord to injmryo

(b) Product io.xi of lesions in other parts of the
central nervous systeM, especially the
cerebal hemispheres^ and following the
course of degeKieration aad regeneration ia
relation to age,,

(c) Production, of central nervous lesions in
mammals during different states of metabolism^
especially during hibernation,

(d) Study of material by means of neurohisto-
logieal and histochemical techniques

„

Ma j or^ f indi :ags i No major findings can be added to
those of last repofTT" Histological st'ady of a large mass of
material is under way. Additional operations have been
delayed ^.ntil a thorough study has been made of accumulated
material. Methods of attacking the question of role of
nenjxc'glia cells have been under study, A conferesice on the
subject of "The Biology of Neuroglia" was held at Bethesda and
a monograph on the subject is being prepared for publication,
A final report of the histological studies on regeneration in
the spinal cord will be laade when all data are tabulated.

The study of relation of age to regeneration across
stab wounds in brains of kittens is progressing slowly; we
are awaiting work-up of a large mass of histological material.

Significance; Importance of studying the pheB.omenum
of regeneration in"The central nervous system is self evident.
Results of this study may be applicable to almost any traumatic
injury of the brain or spinal cord and m.ay throw light on
any one of a number of degenerative diseases.

Proposed course of project s It is planned to extend
the study to other species at animals and to utilize other
therapeutic agents in an effort to enliance the regeneration
after cord section in cats and other animals, Hybernating
animals will be used in an effort to compare effects of spinal
cord transection during hypothermia and hybernation with those
in the active state.
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16 „ PUBLICATIONS:

Windle^ W, Fo^ Editor, "Regeneration in the Central
Nervous Systemy xx+311 pp„

;

"EpringtieldT^lTrTT"
Uharles C. ThcJmas^ 1955,

Windle, W. Fo, Jae L. Littrell, J, Oo Smart and
Jane Joraleraon„ "Regeneration in the Cord of
Spinal Monkeys". NeuTOlogy^ 6t 420-428, 1956,

Windle,, W. F., "Regeneration of Axons in the Vertebrate
Central Nervous System". Physiol ^ ReVo'., (in press),
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2, NINDB . "^o Neuroanatomical Sciences
INSTITUTE TSBORSTORY"

4. Development and Regeneration 5, Bethesda

Regeneration in the Peripheral Nervous System
PROJEC"T"TITLE "

~ ~~ ~~ °
~~

7« Lloyd Guth
PRINCIPAL INVESTIGATOR

8.
"OTHER INVESTIGATORISI ~ ~ ~~ ~

9 o None

10. PROJECT DESCRIPTION;

Objectives: To determine the extent to which the
functiomaland mo^hological specificities of mammalian nerves
are fixed and the extent to which they may be altered.

Methods employed ; Cross -anastomosis of different
nerves using th"e"~arterial sleeve suture technique was
employed to secure heterogeneous nerve-:_regenerationo The
following operations (with appropriate -^controls) have been
performed in the cat and rat° Proximal vagus to distal
cervical sympathetic trunk | proximal hypog]DS^,l to distal
glossopharyngeal; proximal vagus to distal glossopharyngeal

o
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Part Ao Project Description (cent 'do) NINDB-NA-3

Major findings' The morphological and physiological
results~bf heter"ogeneoTJs nerve regeneration have been .^;r

studied. (1) Following vago-sympathetic anastomosis ear W
temperature functioB was shown to return to normal „ This"^'~

functional restitution is dependent upon the integrity of
the "foreign" vagus nerve^ and is not a passive phenomenon
but is mediated by active alterations in blood flow through
the ear

„

(2) Transection of the glossopharyngeal nerve
res Its in disappearance of all taste buds on the circum-
vallate papilla with replacement by stratified squamous
epithelium. It is also accompanied by epithelial atrophy
even in regiong of the papilla devoid of taste buds.
Reinnervation of the papilla by glossopharyngeal or vagal
fi,b,^rs results in redifferentiation of the taste budSo
Reinnervation by hypoglossal fibers appears to result only
in a temporary reappearance of taste buds,,

Sigaificance ; (1) If the. restored ear temperature
regulatory I'eflexes can be proved to be mediated aeurally -

t^.fs will be the first demonstration of alteration of neuronal
specificity in the mammal. If an extra-neural control over
ear temperature regulatory function is demonstrated this
will show that the cutaneous vasomotor reflexes mediating
temperature regulation may operate without active neural
participation.,

(2) The tiophic relationship between
nerve and epithelium and nerve and taste buds is one of the
few well-documented trophic nerve effects in the adult
mammal „ The chemical factors in the nerve mediating this
relationship are not known^ but their absence in motor
nerves is significant

=

Proposed course of project ; (1) In the normal cat
as well' as in the" cat having a~vagally reinnervated
sympathetic pathway^ stimulation experiments will be
performed to study the mechanism underlying the temperature-
regulatory reflexes

o

(2) Further studies will be performed to elucidate
whether relationship between nerve and taste bud and
epithelium is truly a trophic one or whether other
explanations (e„go vascular) for the observed results are
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Part A, Project Description (cont'd.) NINDB-NA-3
NUMBER

plausible,

(3) The project on rate of nerve regeneration has
been discontinued because of inadequacy of available
techniques

„
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Guth, L., Functional recovery following vago-
S3niipatlaetic anastomosis in the cat.
Am. J.Physiol. 185:205, 1956.

Guth, L., Regeneration in the mammalian peripheral
nervous system. Physiol .Rev . , Oct .1956 (in press)
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2o NINDB 3„ Neuroanatomical Sciences
INSTITUTE LABORATORY

4o Development and Regeneration 5. Bethesda

6. Process of Aging in the Central Nervous System
PROJECT TITLE

Harry H. Wilcox,
PRINCIPAL INVESTIGATOR

8 o W . F, Windle, Jane Joralemon
OTHER INVESTIGATORS

9 . None

10. PROJECT DESCRIPTION:

Objectives : To study the normal development of the
nervous system, especially the brain, from early embryonic
life to extreme old age in order to try to understand the
process of aging as it occurs normally in the brain
unaffected by degenerati^re diseases^

Methods employed : There are three aspects of this
project! (a) One, reported in Project: NA-1, is the study
of early stages in development of the human brain „ (b) The
methods employed for the second part are: qualitative visual
study with the light microscope, quantitative enumeration of
nerve cells and neuroglia cells, and measurements of these
elements in brains of healthy guinea pigs from early life to
extreme old age, (c) The third part of the study involves
evaluation of the effects of producing lesions in the brains
of cats at birth and at various ages after birth to determine
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Part A, Project Description (cont'do)

whether or not the factor of age enters into the processes
of regeneration and repair » This part of the study will
constitute report in the project" Regeneration in the
Central Nervous System. (NINDB~NA-2)

Major f i,r!.d ii?,gs : Part (b) of this project is being
carried out in~tlie~^epartment of Anatomy ;, University of
Te-iTnessee, Memphis, under contract in cooperation with the
L^^ sratory of Neuroanatomical Sciences, NINDB„ The
pr;L .jipal investigator has assembled a series of specimens
from a single colony of guinea pigs which has been main-
tained under closely controlled conditions for many years.
The series ranges from 78 days to 2,765 days of ageo
Animals were sacrificed under controlled conditions by the
perfusion-f ixatibn technique „ All were prepared by the
same histological staining methods and are being studied
qualitatively and quantitatively

«

The most striking change that accompanies aging in
the brain of the healthy guinea pig is accumulation of
piia;ment in the cytoplasm, of nerve cells. Different groups
of Aierve cells accumulate it at different rates. The pigment
does not replace other components of the cytoplasm, insofar
as can be determined, but is added in such a way that the
size of the neuron gradually increases slightly with aging.
The investigator has failed to confirm the often described
changes, such as "chronic ganglian cell disease", "neuron
aphagia", etCo, and has demonstrated that some of these
"changes" are postmortem and fixation artifacts, both of
which were eliminated from the present study. Contrary to
the reports of some other investigators, the present research
has failed to demonstrate loss of nerve cells in the cortex
of the cerebellum with aging „ The brain vasculature
appears to be more changed in old animals' brains than the
neurons themselves.

Significance; This is the first thorough study of
any one species in which factors of fixation and histo-
logical preparation have been accurately controlledo It is
the first one in which all questions of immersion fixation
artifacts, postmortem artifacts and the complication of
disease processes have been eliminatedo It has shown that
marked changes in brains with aging mu,st be sought in some
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elements other than nerve cells.

Proposed course of project ; The project is under
contract with the University of Tennessee and has been
extended o Plans are under way to enlarge the staff of
personnel working on the problem, to extend the work to
another species , and to seek evidence of changes in
neuroglia.
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PUBLICATIONS"

Wilcox, Ho Ho
J,

1956 o Present Status of our
Knowledge of Aging in the Nervous Systenio
(In press. To be published as a chapter of
a monograph based on the transactions of the
9th Annual Michigan Conference on Aging)

«

Windle, ¥» Fo, 1956 » Discussion of paper by
Warren Andrew entitled "Structural Alterations
in the Nervous System with Aging" (In press.
Research Publication Association for Research
in Nervous and Mental Diseases).

Wilcox, Ho Ho 1955 o Aging Effects on Cranial
Nerve Nuclei in Guinea Pigs. Anatomical
Record, Vol, 121° 381.

17. None
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2. NINDB 3t Neijroanatortiical Sciences
INSTITUTE LABORATORY

ki Development and Regeneration 5» Bethesda
SECTION

6. Study of the influence of nerves upon their end organs

<

PROJECT TITLE

?. Richard L. Sidman
PRINCIPAL INVESTIGATCR

OTEm INVESTIGATORS

9 . None

10, PROJECT DESCRIPTION:

Objectives ; To explore the "trophic" .function of nerves —
the means other than impulse conduction by which nerves may influence
the structure and function of their end organs.

Methods ; Two major experimental methods are being set up»
(1) Tissue culture laboratory. Fragments of various mammalian
(including human) organs can differentiate and maintain intact normal
structure in vitro. The interaction of two organs, e.g., nerve and
adipose tissue, can be analyzed. Also the direct effect of chemicals,
such as hormones or neurohuraors, upon an end organ can be studied,
(2) Cold-blooded vertebrate laboratory. Adult newts regenerate an
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Part A, Project Description (cont'd)

amputated limb^ and this growth process is controlled by the peripheral
nervous system as a trophic function. Its mechanism can be analyzed by
perfusing small volumes of chemical substances continuously into the

limb in a manner which may be analogous to the release of regeneration-
stimulating factors by the nerve.

Major Findings ; There are none to report as the laboratories
are being organized.

Significance s The significance of the trophic function of
nerves will become clearer if its existence can be demonstrated for a
wider range of end organs and if its mechanism is clarified. An under-
standing of almost any new physiological function leads in time to "a

further understanding and control of disease.
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Sidman, R. L. Histogenesis of brown adipose tissue in vivo
and in organ cultui^. Anat. Rec, 1956, IgU: 581-602

»

Sidman, R. L. The direct effect of insulin on organ cultiires

of brown fat. Anat. Rec, 1956, 12U?723-7UO.

Singer, H., D. Flinker and R. L. Sidman- Nerve destruction by
colchicine resulting in suppression of limb regeneration in
adult Triturus. J. Exp. Zool., 1956, 131 i 267-300.

17. NONE
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2, NINDB 3. Neuroanatomical Sciences

INSTITUTE LABORATORY

U. Development and Regeneration 5« Bethesda
SECTION

6, Study of the structure and chemistry of vertebrate photoreceptor cells ,

PROJECT TITLE

7. Richard L. Sidman
PRINCIPAL INVESTIGATOR

OTHER INVESTIGATORS

9 . None

10. PROJECT DESCRIPTIONS

Objectives ; To correlate the chemical aspects of vision with
the complex structure of rod and cone photoreceptor cells, and particu-
larly to measure the absorption spectra of rhodopsin in intact rod outer
segments

.

Methods g This study uses the new optical methods of re-
fractometry and interference microscopyj which allow an unparalleled
examination of the structure of teased living photoreceptor cells and
also yield quantitative data on the refractive indices and concentrations
of solids and water in the various segments of rod and cone cells, l-ilhen

living rod cells are mounted in an albumin mediiM matching the cells in
refractive index an optically clear suspension is obtained, and the
absorption spectrvim of intracellular rhodopsin can be measured directly
in a spectrophotometer.
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Part A. Project Description (cont'd)

Major Findings : This project is too new to report new findings.

Significance ? The chemistry of vision is better understood than

the chemistry of any other sensory systeme However, less is known of how
the chemical reactions relate to the special structure of photoreceptor
cells. The investigation should increase our understanding on how sensory

information is received by the primary sensory elements of the retina.
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Barer 5 R. and R. L. Sidman The absorption spectr\im of
rhodopsin in solution and in intact rods. J. Physiol .^
1955 3 129s60-61 P.

Sidman^ R. L. The struqture and concentration of solids
in photoreceptor cells studied by refractometry and
interference microscopy. J. Biophys, Biochem. Cytol.,
19575, 3s in press.
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2, NINDB 3, Neuroanatomical Sciences
INSTITUTE LABORATORY

4, Development and Regeneration 5. Bethesda
SECTION

Induction of hypokinesia, tremor, rigidity and related
phenomena in laboratory animals by means of reserpine

6. and other drugs.
PROJECT -flTLK

"^

7. W. F. Windle
PRINCIPAL INVESTIGATOR

8. Jan Cammermeyer, Paul Glees, Jane Joralemon, Earl Feringa,
OTHER INVESTIGATORS John O. Smar t

9. None

10. PROJECT DESCRIPTION

Objectives ; Further exploration of phenomena in
animals which resemble paralysis agitans in human beings
by induction with drugs, especially reserpine.

Exploration of anatomical correlates of these
phenomena

.

Exploration of means of alleviating the phenomena
by surgical and m.edical therapy.
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Part A. Project Description (cont'd,)

Methods employed ; Work during the past year has
been confined to two species of monkeys (Macaca mulatta
and Macaca Cerepittoecus ) , the cat and the chimpanzee.
Most work has been carfJ.ed out with reserpine although
chlorpromazine and promazine have been used to some extent.
Observations of the animals under various doses of these
drugs have been carried out, emphasizing tremor, rigidity
and hypokinesia. Experiments have been recorded in 2D and
3D motion pictures. Anatom,ical ms-.terial has been
collected for neurohiatological studies.

Major findings : 1. Short term effects of high
doses of reserpiiae.

(a) Monkeys, Single doses of reserpine given
orally, intravenously or intermuscular ly, 2,5 - 5 mg per kg,
resulted in appearance of a group of phenomena consisting
of muscular rigidity (of the cogwheel type) ; hypokinesia,
lethargy, torpor and catalepsy; tr«mor at rest (varying
inversely with the degree of lethargy); sialorrhea; and
other phenomena which are aomewhat like those in human
patients with ParklnsosTiism, The phenomena were transient,
the animals apparently recovaring completely in 48 to 72
hours

.

(b) Cats. Single or multiple doses of reserpine,
2,5 - 5 mg per kg, were followed by proloriged effects.
The animals becama lethargic and were markedly cataleptic;
they exhibited tremors; had increased rigidity; and showed
a number of visceral symptoms of which pupillary constric-
tion and diarrhea were the most marked. The animals did
not recover from these effects in 48 to 72 hours, as did
the monkeys. Even after 2 weeks there was little change
in many of the animals' appearance. One that has been
under observation for three moaths is not yet normal; it
remains lethargic and retains marked pupillary constriction.
Histopathological studies of the brains of cats given
reserpine are in progress. At general postmortem some of
these animals exhibited £w.bserosal and submucosal
hemorrhages and, in two iastancfis, apparently had peptic
ulcers which have not yet been verified histologically.
Many died.

2, Long term effects of low dosage,

(a) Two African green monkeys have been maintained
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on reserpine, 0,2 - 0,6 mg/kg, for 13 months. These
animals have been given the drug each morAing, 7 days per
week, with only occasional iaterruption to determine
persistence of the effect. They have attained a state
in which marked and violent resting tremors occur almost
continually, exacerbating cyclically 3-5 hours after
administration of each daily dose. As yet no permanent
effects have been observed upon withdrawal of the drug,

(b) Reserpine in doses of 0.2 - 0,4 mg/kg have
been given to 2 chimparazees, daily over periods of
2-4 weeks. This has elicited bizarre behavioral reactions
in which tremor, rigidity, lethargy, akinesia and the
other phenomena have been observ^sd. Curious spasmodic
twitches and muscle contractures occurred,

(c) Four rhesws monkeys, Macaca mula/t_ta, have
been rendered chronically tr'amorously da.TTy" administra-
tion of reserpine in doBOS of 0,2 - 0,6 mg,/kg. A very
small bore catheter was then inserted into the brain in
the region of the globus pallidTuiR with the Horsley-Clarke
Instrument. Injection of a solution of procaine hydro-
cloride resulted in modification or abolition of the
reserpine effect, i,e,, the tremor and rigidity were
reduced contralateral ly when th© catheter had reached the
predicted location of the globus pallidus and ansa
lenticular is. This effect was transient. Subsequently,
absolute alcohol was injected and the lesion thus
produced at the end of the catheter resulted in similar
modification of the tremor and rigidity without any
detectable loss of strength or voluatary movement in two
instances.

Significance

;

A reliable method for producing
tremor an3"~rigidity in monkeys has been developed. It has
been demonstrated that this technique can be used as a
tool to study alleviation of these phenomena. We hope to
learn whether or not development of the reserpine symptoms
requires the same pathways and centers s.s. human Parkinsonism.
If they do, we may have acceptable animal in which to test
anti-Parkinsonism drugs or anti-Parkinsonism surgical
procedures. The degeneration after the surgical lesion may
give clues to the paths involved in Parkinsonism.
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The prolonged effects of even a single moderately
high dose of reserplne and the appearance of vascular
lesions In the viscera of cats requires further study and
raises doubts that the drug has only transient effects In
other species.

Proposed course of project " It la planned to com-
plete the physiological experiments now In progress, to
prepare motion picture films Illustrating them, to extend
the hlstopathologlcal aspects of the work and to report
findings.
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4. Development and Regeneration 5. Bethesda
SECTION

6, Stomach factors in hunger and drive discrimination.
PROJECT TITLE

7, C. J. Bailey
PRINCIPAL INVESTIGATOR (S)

8. Roberta Ashburner, John 0. Smart
OTHER INVESTIGATORS

9. PROJECT DESCRIPTION:

Objectives : To investigate the role of stomach innerva-
tion in hunger when it is functioning as a drive or as a cue
during learning and in the original learning of hunger itself.

Methods employed ; (a) Surgical denervation of the
stomach before and after radical changes in food consumption.
Two such changes are: the first experience of eating and the
great increase in food consumption resulting from destruction
of the ventromedial nucleus. (b) Training of animals to dis-
criminate the cues of hunger and thirst on the basis of a third
drive; testing by varying the fullness of the stomach (and
hence the cues arising from the stomach) independently of the
need for food or water.





Page 2 NINDB-NA-8
SERIAL NUMBEiR

Part A. Project Description (cont'd.)

Major findings : (a) Techniques for electrolytic
destruction of the ventromedial nucleus in rats have been
investigated previously. Stomach denervation was tried in
adult rats and guinea pigs and in newborn guinea pigs.
(b) In previous experiments, a hunger-thirst discrimination
using a third drive was established and variations in
stomach distension have been tested in such discrimina-
tions using food and water as rewards. The training of a
group of rats in a hunger-thirst discrimination reinforced
by rewarding a third drive (a difficult task for the rat)
in order to test variations in stomach distension was
recently begun, but time was not available to train the rats
consistently enough or long enough to complete their
education.

Significance ; Experiments involving denervation of
the stomach should provide iiaformation relevant to a clearer
understanding of the mechanisms involved in hunger and
should determine the importance of cues from the stomach in
the learning of hunger. The experiment involving drive-
discrimination utilization should shed light upon a
theoretical controversy concerning the function of drives,
particularly the hunger drive, in learning.

Proposed cou:rse of project; The future of this project
will depend on decisions :fn respect to development of
facilities in San Juan for its continuation.





Form No, ORP-1
October 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part B: Budget Data
* -^^i"%MBER

12, BUDGET DATA;

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REIMBURSEMENT TOTAL PROF OTHER TOTAL

FY '57

BUDGETED POSITIONS
PROF OTHER TOTAL

FY '57 .^C> Xo

13, BUDGET ACTIVITY: RESEARCH

, ^^

PATIENT DAYS

, -L"^

14. None



^



Form No. ORP-1 Calendar Year 19^6
October 1956

PUBLIC HEALTH SERVICE - - NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part A. Project Description Sheet 1, NINDB NA-9
SERIAL NUlffiER

2* NINDB 3. Nein'oanatomical Sciences
INSTITUTE LABORATORY

U* Development and Regeneration 5* Bethesda
SECOT

6, Effects of anoxia at birth on brain structure and function

«

PROJECT TITLE

7« C. J. Bailey i'v^ Marisa I«R. Ramirez de Arellano and W, F. Windle

8. ^°^g^l^gg^j'^"®\g°°^^ Curran. John Comerford and Samuel E. Lony

9. None

10, PROJECT DESCRIPTION:

Objectives ? To learn whether anoxia or asphyxia induced at,
before or immediately after birth, i.e., in the late perinatal period
can lead to neurological and psychological deficits after birth. To
study the nature of these deficits.

Methods employed : Experimental surgical approach in pregnant
guinea pigs to asphyxiate the young. The resuscitation in newborn followed
by (a) observation on neuromuscular and neurosensory behavior, (b) observa-
tion of the effects on the electro-encephalogram, (c) use of a simple
alternation maze for determining impairment of ability to learn, and
(d) studies of the brains and other organs of these aniriials by histological
methods. Non-asphyxiated littermate controls will be used throughout.
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Part A. Project Description (cont'd.)

Major findings t Late fetal and newborn guinea pigs have been
asphyxiated, resuscitated and observed for alteration in behavior and
for impairment of ability to learn simple raaeie problems, (a) There
appears to be some correlation between the amount of asphyxia and
severity of neuromuscular damage after resuscitation. This correlation
is more exact than was encountered in earlier experiments by Windle,
Becker and others, (b) A feasible technique for application of scalp
electrodes iri.thout anesthesia has been worked out. Technically acceptable EEG
recordings have been obtained on 53 animals. Data have not been analyzed,
(c) The degree of asphyxiation in most of the experiments was some-
what less than in earlier studies. The experiments using the alternation
maze have provided a large mass of data which have not been analyzed.

Material is being collected for histopathological studies of the nervous
system, but as yet is too incomplete to report findings.

Significance s Present study helps form the basis for under-
standing certain neurological and psychological deficits in the human
being which may result from adverse factors in the perinatal period*
It has direct bearing on the cause and prevention of cerebral palsy,
mental retardation, certain types of epilepsy, deafness and blindness.

Proposed course of project t This project will become an

integral part of the cooperative research project in San Juan. It is

basic to experiments that are being planned in primates and will
particularly be carried out by some of the personnel who are engaging
in the primate studies in San Juan.
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16. PUBLICATIONS!

Windle, W. F, (19^6) "Asphyxia Neonatorum, Experiraents
in the Guinea Pig ." being a preface to a collection of
reprinted articles on the subject. U.S. Dept. H.E.W.,
1956.

V/indle, W. F., Editor. "Asphpcia Neonatorum, Brain Damage
and Impairment of Learning" (in manuscript, 1956

j

17. NONE
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2. NINDB 3. Neuroanatomical Sciences
INSTITUTE LABOftATORY

4, Neurocytology 5. Bethesda
SECTION

6, Ul'trastructure of nervous system ,

PROJECT TITLE

7 . Sanford L. Palay
PRINCIPAL INVESTIGATOR

3. Milton W, Brlghtman, S. M. McGee-Russell,Miss Catherine Crigler
OTHER INVESTIGATORS

9. None

10. PROJECT DESCRIPTION:

Objectives : To study the ultrastructure of nervous
tissue, particularly the synapse and the glia with special
attention to the correlation between structure and function.

Methods employed : The principal instrument employed
will be the electron microscope.

Major findings: Dr. Palay arrived at NIH on
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July 1, 1956. Dr. Russell arrived at NIH on September 1, 1956,
but because of delays in completion of the construction and
the installation of equipment for this section, the project
has not yet been initiated.

Significance ; Electron microscopy has already revealed
the ultrastructure of the synapse in some detail. The meaning
of this structure in terms of function now awaits discovery.
Some neurophysiologists are already speculating that the small
synaptic vesicles within the terminals contain acetylcholine,
but no evidence has yet been adduced. It is important for an
understanding of the mechanisms of impulse transmission to
have functional correlates for the ultrastructure revealed by
electron microscopy.

Studies on the morphology and function of glia are being
stimulated by the International Conference held at Stone House
last March. A thorough study of the morphology of these
mysterious cells will help to elucidate their function and
their role in nutrition, support, and activity of the nervous
system.

Proposed course of project : This project cannot be
activated until the promised facilities are available.
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2, NINDB 3, Neuroanatomical Sciences
IIJSTITUTE LABORATORY

4. Neurocytology • 5. Bethesda
SECTION

6, Quantitative histochemical methods,
PROJECT TITLE

7, R. W. Albers
PRINCIPAL INVESTIGATOR

8. M. W. Brightman, R. 0. Brady
OTHER INVESTIGATORS

9 . None

10. PROJECT DESCRIPTION:

Objectives : To extend the range of application of
quantitative histochemistry.

Methods employed : Standard methods of biological

^

biochemical and radiochemical measurements are modified for
use in the analysis of microgram and sub-microgram samples
of tissue from the nervous system„

Major findings: (1) A new and simplified technique
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Part A, Project Description (cont'do)

for the measurement of cholinesterases has been developed.
(2) A simple and direct method for measuring the content
of neurosecretory material in sub-microgram samples of the
neurohypophysial system is now under study in collaboration
with Dr, Brightman. (3) Preliminary experiments carried
out in collaboration with Dr. Brady have demonstrated the
feasibility of determining decarboxylase activity on micro-
gram tissue samples utilizing the appropriate C-14 labelled
substrates.

Significance : As these methods are perfected they
are applied to quantitative histochemical studies of the
nervous system.

Proposed course of project : (1) The cholinesterase
method is at present in manuscript. Further developmental
work is not contemplated. (2) Further studies to test the
validity and usefulness of the neurosecretory assay are
planned. (3) The radio-chemical technique will be applied
to decarboxylase systems of apparent importance to the
biochemistry of the nervous system. To some extent the
course of these studies will be governed by the availability
of the C-14 labelled substrates.
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2. NINDB 3. Neuroanatomical Sciences
INSTITUTE LABORATOil^

4. Neurocytology _^ 5. Bethesda
SECTION

6. Quar^titatlve histochemlcal studies of the nervous system,
PROJECT TITLE

7. R. W. Albers
PRINCIPAL INVESTIGATOR

8„ M . W. BrightTOan
"OTHER li^ I^IIStIGATORS

9, None

10. PROtlECT DESCRIPTION:

Objectives ; To explore the chemical organization of
the nervous system at the histological and the cytological
level.

Methods employed ; The principal methods are based
upon those of Linderstrfim-Lang and of Lowry, which employ
frozen-dried tissue sections for obtaining samples of
relatively homogeneous cytological composition. Enzymatic
activities and biochemical composition are but slightly
altered from that of fresh tissue in most instances. Samples
having a dry weight of .01-50|i.,, may be subjected to a wide
variety of analyses.
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jor findings : (1) Through a comparative study of
normal and atrophic magnocellular laminae of the lateral
geniculate body, it is possible to deduce the enzymatic
activities of the glial component of this area. The
enzymatic contribution of the glia has been found to be a
significant fraction of the total in the cases studied,
and is different for different enzymes. (2) We have
found that a protein fraction can be extracted from the
posterior pituitary gland of the rat which is character-
istic of this tissue. The amount of this material is
greatly reduced in the chronically dehydrated animal, and
hence is probably related to, if not identical with, the
neurosecretory product.

Significance : This area of research is basic to
an understanding of the interaction of the cytological
elements of the nervous system at the biochemical level.

Proposed course of project " (1) The number of
enzyme systems studied with respect to the enzymatic activity
of neuroglia will be extended as new methods are developed,
(2) The neurohypophysial secretory system will be studied
with respect to its response to various physiological
stimuli. (3) The general histochemical distribution of
several decarboxylases will be explored in the nervous
system.
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16. PUBLICATIONS:

Albers, R. W., (1956) Comparative Biochemistry of
the Normal and Atrophic Lateral Geniculate.
J, Histochem, Cytochem. (in press).

17 . None
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2. NINDB 3. Neuroanatomical Sciences
INSSrrUTE LABORATORZ

k* Neurocytology 5« Bethesda
BEHOT

6. Cholinesterase activity of mammalian neurosecretory system*
HtoJEfiT fTiH

7. Milton W« Brightman .

PRINCIPAL INVESTIGATOR

8. R. W, Albers
mrnrm^^nmrnB :

9. None

10. PROJECT DESCRIPTION:

Objectivest To determine changes in enzyme activity of
supraoptic and paraventricular nuclei at rest and during secretory
activity.

Methods ? (l) Koelle h^n^•nrv...•-^^f.a3. jiif-:thod for cholinesterase

(2) A new microquantitative method fci; v.iiolinesterase.

Major findings ? (1) Both nuclei have true cholinesterase*
The pars nervosa does not show activity.

". Significance ? Responses of the neurosecretory system to
different stimuli may be followed on a qualitative and quantitative basis.
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Proposed coiirse of project s Completion of this study and

application of these techniques to related problems of neurosecretion.
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2. NINDB 3. Neuroanatomical Sciences
INSTITUTE MBORATCET

!;• Neurocytology 5. Bethesda
SECTION

The effect of the circulating titre of autidiuretic hormone on the
6. release of this hormone from the neurohypophysis.

PROJECT TITLE

?• Milton W» Brightman
PRBICIPAL BH/ESTIGATOR

8. R. W, Albers
OTHER INVESTIGATORS

?• None

10. PROJECT DESCRIPTIONS

Objectives ; To determine whether circulating levels of
posterior lobe hormones exert an effect on the output of these hormones
and of neurosecretory material from the rat neurohypophysis.

Methods; (1) The development of a sensitive bioassay technique
for antidiTiretic hormone utilizing urine flow measurements, (2) Extractions
of the pars nervosa with different solvents.

Major findings ? (l) Our bioassay is sensitive and a number of
tests may be made on a single animal, (2) Extractions have yielded a
protein substance ^ the quantity of which varies with the physiological
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state of the rat. (3) Histological study indicates no correlation of
stainable material in the neurohjrpophysis with exogenous hormone
injected intramuscularly.

Significance s Hormone injected intramuscularly does not
affect the depletion of neurosecretory material from the neuro-
hypophysis of the dehydrated rat. A continous, intravascular infusion, found
to be feasible, may be effective.

Proposed course of project ; Continuous infusion of hormone
into the blood of dehydrated rats and the testing of effects,
histologically and with the two methods listed above, will be perfonned.
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2. NINDB 3« Neuroanatomical Sciences
INSTITUTE LABORATORY

U. Neurocytology 5. Bethesda
SECTION

6o Relationship between neiirosecretion and milk ejection!
PROJECT TITLE

7« Milton W. Brightman
miNCIPAL INVESTIGATOR

otEm iNVES¥ifiAT?(iRS :

—
:

9 • None

10. PROJECT DESCRIPTIONS

Objectives s To determine idiether or not a depletion of neuro-
secretory material occurs concomitantly with release of hormones from
neurohypophysis in response to various stimuli.

Methods ; Mice were allowed to nurse their young for various
periods of time tinder different circumstances. The brains of these mice
were stained by special methods. The amount of neurosecretory material
was correlated with the period of suckling.

Major findings ; The stimuli of suckling and of behavior
associated with suckling resulted in a depletion of neuarosecretory
material from the hypothalamo-hypophysial ^stem.
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Significance s These experiments indicate a close relationship
between the central nervous system and the endocrine system involving
the pathway linking hypothalamus and neurohypophysis.

Proposed course of project ? This project has been completed
and will be prepared for publication.
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2* NINDB 3* Neuroanatomloal SQlenoea
IM5HTUTE LABORATORY

h* Neurooytology 5« Bethesda
SECTION

6t Vaaoular aupply of the aplnal oord>
mtMf mir' —

7« Milton W« Brlghtman

OfM BtVysTiaAToas

9* None

10. M>J1!CT DSSCRIPTIONt

Objeotlvee t To det§rmlne thi extrinsic aiid IntrJJislo vaaoular
aupply of the aplnal eord of the oat.

Methodat A almpllfled lndia»lnk-gelatln»formalln perfualon
technique hae been uaed to Injeot the entire vaaoular bed.

Differentiation between arterlea end velna waa made
with two methodai (a) gelatln<-oorn»ataroh medium developed with Iodine,
(b) cinnabar injection following the introduction of lndla»lnk<^gelatin.

Major finding

a

t (1) There la a free anaatomoaia between doraal





F&S6 2
NINDB-NA-16
SERIAL NUMBER

Part A. Project Description (cont'd.)

and neutral trunks. (2) No great radicular artery is present, but a
large radicular vein, which drains the lujnbo-sacral segment, is a
consistent finding. (3) The comparatively highly vascular dura mater
is in striking contrast to that of other species, excepting the shrew.

Significance t The radicular vessels with their ascending and
descending tributaries, and the extensive venous drainage of the dura
are important anatomical factors to be considered in any experimental
manipulation of the cord.

Proposed course of project ? Measuranents of the intrinsic
vasculature or different segments are being completed, and the work is
being prepared for publication. The stu^ on the other species will
be concluded pending the collection of more shrew material*
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2* NINDB 3. Neuroanatomlcal Sciences
iwsTrrwE Tissmm

h» Neurocytology
'

$» Bethesda
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6* X-Irradiation of the hypothalamus

»

PROJECT TITLE ^"^

?• Milton W, Brightman

8,
.

OTHER INVESTIGATORS

9* None

10, PROJECT DESCRIPTION:

Objectives t (1) A new method of producing selective lesions
of the supraoptic and paraventricular nuclei of the hypothalamus.

(2) To determine whether increased metabolic activity of neuroendocrine
cells enhance their susceptibility to X-irradlation*

Methods : The dlencephalon of hydrated and dehydrated rats

was exposed to high dosages of X-rays. The leucocyte count, water
intake and urine output were followed for various periods after the
irradiation. The bralnii were examined with a variety of techniques.

Major findings : (l) The neurosecretory nuclei do not appear
to be more susceptible to irradiation injury than adjacent nuclei.

(2) The state of hydration has no apparent effect on response of brain
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cells to irradiation. (3) The earliest changes are vascular. Structures
immediately adjacent to petechial hemorrhages are relatively intact.

Significance t Stimulation of these neuroendocrine cells does

not enhance -Eheir susceptibility to irradiation damage. A differential
response to X-irradiation occurs in the central nearvous system.

Proposed course of project t Completion of the project.
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2, NINDB - 3. Neuroanatomical Sciences
INSTITUTE LABOHAtORY

4. Experimental Neuropathology 5. Bethesda
SECTION

6, Pathogenetical Factors in the Development of Myelopathies
J>ROJECT TITLE

7, Jan Cammermeyer
I>R1NC1I>AL XifVESTlGAT6R

8, Helen Ramsey
OTHER lNvESTl6AT0k(S)

9. None

10. PROJECT DESCRIPTION:

Objectives ; (a) To obtain information about the
histological and physical qualities of the spinal cord which
are significant to maintain tissue tension and proper blood
circulation. (b) To determine the extent of abnormality in
histological and physical qualities necessary to interfere
with spinal cord function.

Methods employed; The measurement of volume of
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spinal cord segments and regions In cat^ dog and monkey.

Apply conventional histological techniques and
special ones as microincineration, hlstochemlcal
procedures and semlcolloldal dyes for vascular permeability.
To measure the size of cells.

Major findings ; (a) The normal proportion of
spinal cord is expressed by an Index which varies with
species and the size of the animals.

(b) The swelling tendency of the
spinal cord as demonstrated by submerging the spinal cord
In distilled water Is different for species and regions,
also the region showing maximum of response varies with
species and the maximum of reaction depends on the weight
of the animal.

(c) The effect of fixatives is
Influenced by temperature, concentration admixture of
salt, and duration of fixation. With isotonic fixatives
the volume of spinal cord regions retains normal propor-
tion and "index" whereas with hypotonic solutions the
"index" Is altered and the regions exhibit swelling which
is greatest for the thoracic regions in cats. The maasure-
ment of nuclear size disclosed that the nuclei were
influenced by the concentration and composition of
fixatives used, and the Influence varied with regions and
size of animals.

(d) The effect of narcosis on the
spinal cord volume was studied la monkey and dogs and
showed changes which varied with weight of animals,
duration of narcosis and regions of spinal cord.

(e) Dog material shows in unusually
high percentage, both meningoencephalitis and severe
hydrocephalus

.

Significance ; These studies have demonstrated labile
physical qualities inherent of the spinal cord which may
play an Important role for maintenance of spinal cord
function. Further studies of the factors Involved may prove

k
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helpful to understand the mechanism of transient symptoms,
ascending and descending symptomsatologyj, the frequent
complication of the spinal cord to other diseases as con-
cussion eclampsia;, the severe changes superimposed on such
conditions as demyelinating and viral myelopathies the
insidious formation of gliosis and cavities through the
spinal cord, etc.

The study of dog brain material shows that this
species is useful to moderate extent only to neurological
experiments.

Proposed course of project ; (1) Continued
volumetric studies of spinal cords after exposure of
animals to trauma, x-irradiation, vascular embolization
and thrombosis, sero-immunological experiments and
conditions of altered oxygen tension, (2) The prepara-
tion of the remaining material for continued microscopical
examination, (3) The use of histochemical techniques
for the clarification of the nature of tissue changes and
a comparison between them and those known to occur in the
brain. (4) An analysis of dog brains to clarify the
cause of hydrocephalus and to classify the changes.
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Cammermeyer, Jan, Volumetric characteristics of spinal
cord regions in man, cat, rabbit, and opossum.
Anat, Rec, 121r 272, 1955.

Cttmmermeyer, Jan Changes in volume of spinal cord
induced by formalin fixatives. J. Neuropath. &
Exp. Neurol., 15 r 212, 1956.

Cammermeyer, Jan and W. Haymaker Histological
distribution of alkaline glycerophosphatase in
the macaque brain following cobalt 60 irradiation.
J. Neuropath. & Exper. Neurol, (In press)
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2, NINDB 3. Neuroanatomlcal Sciences
INSTITUTE LABORATORY

4. Experimental Neuropathology 5. Bethesda
SECTION

6. Factors involved in the formation of cerebral hemorrhages.
&R6JECT TITLE

7. Jan Cammermeyer
PttlNCIPAL INVESTIGATOR

8. Helen Ramsey
OTHElR INVEgfI6AT0ft(gT

9« None

101 PROJECT DESCRIPTION:

Objectives? To determine the ways in which petechial
hemorrhages occur in the brain.

Methods employed ; Histological methods to examine the
characteristics of hemorrhages following experimental embolism
and thrombosis in rat, rabbit, guinea pig, cat, dog and monkey.
Conventional staining procedures to study appearance of
neurons, neuroglia, vessels and blood. Study deposition of
iron. These studies will be supplemented by physiological
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studies of hemodynamic properties of blood circulation.

Major findings ; The histological material of a
few cases has been completed; few scattered foci of necrosis
and rare hemorrhages were encountered. The remaining of
material is almost cut and ready for being stained.

Significance : The analysis of the material
collected should provide a basis to determine species and
age variation in the reaction of tissue to embolisation
and thrombosis. The better understanding of sequence of
changes in the tissue, source of iron around the vessels
and occurrence of petechial hemorrhages in the brain, will
be useful for a correct evaluation of changes occurring in
man following cerebral infarction.

Proposed course of project ; To subject animals of
different species, age and dietary conditions to embolism
and thrombosis. Study material histologically and control
hemodynamic changes of systemic circulation.
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16. PUBLICATIONS:

Cammermeyer , Jan

,

The significance of cerebral siderosis as an
indication of focal permeability to plasma
iron. J. Neuropath, and Exper. Neurol., 14:109,
1955.

17 None
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2o NINDB 3, Neuroanatomical Sciences
INSTITUTE LABORATORY

4. Experimental Neuropathology 5, Bethesda
SECTION

6, Distribution o f fat outside the dura of the spinal cord in
PROJECT TITLE

~
mammals.

7„ Helen Ramsey
PRINCIPAL INVESTIGATOR

8.
OTHER INVESTIGATOR (S)

9 . None

10. PROJECT DESCRIPTION:

Objectives ; To determine factors that permit move-
ments of the vertebral column with neither damage to the
Spinal cord nor interference with its blood circulation.

Methods employed : A technique was developed to feed
animals with a fat soluble dye which after digestion stained
the fat of the bodyo A technique was employed for removal
of bone without tearing of fat^ dura and cord. The
specimens were all being photographed with color to record
the appearance of fato
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SERIAL NUMBER

Major findings : The distribution of extradural fat
shows considerable regional and individual Variations as
examined in around 20 adult cats, 10 kittens and several
dogs, guinea pigs, cats and monkeys „ .

Significance : A systematic review of the distribu-
tion of fat is as yet not published but a knowledge of it
will be of help for the proper evaluation of factors that
contribute to the maintenance of pressure on the spinal
cord in normal and disease conditions

«

Proposed course of project : To include in the study
other species, use of histological techniques and experi-
mental procedures which may help reveal factors controlling
the distribution of fat.,
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2, NINDB 3, Neuroanatomical Sciences
INSTITUTE LABORATORY

4. Experimental Neuropathology 5, Bethesda
SECTION

The classification of changes in patients suffering from
6. Refsum's syndrome. -

PROJECT TITLE

7, Jan Cammermeyer
PRINCIPAL INVESTIGATOR

8„
OTHER INVESTIGATOR CS)

9. None

10. PROJECT DESCRIPTION:

Objectives ; To reveal the changes typical of the
condition described by Refsum as Heredopathia atactica poly-
neuritiformis

«

Methods employed : Conventional histological techniques
on paraffin embedded material of 4 Norwegian and 1 Swedish
case.
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Major findings : 1, Interstitial hypertrophic poly-
neuropathy including Ca) neural muscular atrophy, (b) retro-
grade atrophy of ventral horns and secondary atrophy of the
fasciculi gracili, (c) deposition of fat in the affected
peripheral nerves and the fibrotic leptomeninges, and
(d) ependymal granulations. 2, Degeneration of brain stem
tracts with damage prim.arily to myelin, 3. Atrophy of
inferior olivary nucleic 4, Reactive changes of sympathetic
ganglia.

. Significance: 1, Confirm the view expressed by
Reese and Bareta (J. Neuropath, & Exper, Neurol,, 9:385,1950)
that patients with the syndrome of Refsum have suffered from
interstitial hypertrophic polyneuropathy of the Dejerine
and Sottas type, 2. Clarify the complexity of changes in
the peripheral nerves as the result of destruction of myelin
in scattered neurons. The nature of damage is herein
proposed to proceed as delamination due to a genetical
deficiency of the myelin which allows for an easy break of
bonds between lipid and protein lamellae, 3, Demonstrate
the simultaneous destruction of fiber tracts in the brain
stem which indicate that a similar myelin deficiency may
operate in the brain.

Proposed course of project : This project is
terminated.
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16. PUBLICATIONS;

Neuropathological changes in hereditary neuro-
pathies: Manifestation of the syndrome
heredopathia atactica polyneuritiformis in the
presence of interstitial hypertrophic poly-
neuropathy, J, Neuropath c & Exper. Neurol^,^
15:340, 1956.

17. None
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2e NINDB 3« Neiiroanatomical Sciences

INSTITUTE LABORATORY

k» Functional Neuroanatomy 5o Bethesda
SECTION

A further study of the auditory afferent and efferent (feed-back)

6. systems including the autonomic ianervation of the inner ear«

PROJECT TITLE
' '

7« Grant La Rasmus sen
PRINCIPAL INVESTIGATOR

8, Richard Gacek, Edna P^ McCrane, Frank Sordyl
OTHER INVESTIGATORS

~~

9» None

10. PROJECT DESCEIPTIOWs

Objectives t To reveal unknown anatomical neuronal connections
of the great ascending and associated descending auditory pathways in
the catj to learn more about the anatomical and functional interrelation-
ships of these two systems. To continue the anatomico-physiological study
of the autonomic innervation of the inner ear about which very little is

known.

Major findings? Previous studies by the principal investigator
has revealed indications of an orderly system of connecting neurons con^
ducting impulses from the auditory cortex to the cochlea^ or organ of

hearing. During the past year two new connections of the cochlear nucleus
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has come to light by means of degeneration studies. One is a commissural
connection between the cochlear nuclei located beneath the floor of the

fourth ventricle and the other is a reciirrent connection from the

cerebellum, which enters the nucleus at its most rostral extremity.

A numerical and fiber caliber analysis of all branches of the

vestibular nerve and the cochlear nerve in the macaque monkey, cat and
guinea pig has been completed with the major help of Richard Gacek.

A study of this sort had not been done and this study was carried out

to obtain necessary information for further experimental studies on

the aut-onomic innervation of the inner ear.

Significance * Recent physiological studies by physiologists
indicate that the descending auditory system of fibers may exert a

regulatory or inhibitsory influence on the great ascending system at

different nuclear levels and the cochlea itself (Galambos, '56).

Elucidation of the anatomical connections of the auditory system will
furnish a basis for a more intelligent design of physiological experi-
mentation for interpretation of results leading to an understanding of
the hearing mechanism.

Proposed course of project s Important anatomical details
of the auditory system remain to be worked out and correlations remain
to 8e drawn with electrophysiological studies carried out in other
laboratories. The anatomical and functional role of the autonomic
nerves of the inner ear remains unknown and this study will be pursued
fiirther c
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16, PUBLICATIONSs

Gacek, Richard and G. L. Rasmussen A numerical and fiber
caliber analysis of the cochlear and the vestibular nerve
and its branches of the macaque ^ cat and guinea pig.
(In press.)

17. None
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3. Neuroanatomical Sciences
LABORATORY

5. Bethesda
SECTION

The precise termination of certain tracts and associated connections
6» of the brain stem and spinal cord«

PROJECT TITLE

7« Grant L, Rasraussen and Leo Co Massopust
PRINCIPAL INVESTIGATOR

Ej McCrane, Jo G» Johnston
OTHER INVESTIGATORS

9o None

10. PROJECT DESCRIPTION

J

Objectives g (a) The initial phase of the fiber tract study is

the deteiTiination of the origin and terraination of -iiie various fiber
constituents of the medial longitudinal fasciculus with the aid of newer
and more effective experimental techniques j (b) the purpose of another
problem is to obtain some factual knowledge about interneuronal relation^
ships which will serve as a basis for gaining a better insight into the
phenomenon of facilitation and inhibition at the synaptic level.

Methods employed? (a) Placement of lesions at different levels
of the medial longitudinal bundle and its various nuclei of origin and
the determination of the neuronal connections of the brain stem and spinal
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cord with the aLd of axonal and terminal degeneration methods, (b) Inter-

ruption of fibers from different sources which play upon cells of the
reticular formation and vestibular nuclei of the cats medulla and to
determine the relative loss of terminals about cells and their dendrites
as a result of the differently placed lesions. A new highly selective
silver stain for synapses, developed in this laboratory^ will be em-
ployed for this study

„

Major findings ? Project (a), the study of the medial longi-
tudinal fasciculus has been the major problem of the year requiring the
greater amoimt of time and technical assistance in the preparation of a
large series of interrupted serial sections of the brain stem and all
levels of the spinal cordo The axonal and terminal degeneration prepara-
tions will not be completed until the end of the year, therefore results
of this study cannot be reported at this time. Project (b)^ the study
is not sufficiently advanced to report definitive findings at this time.

Significance s Exact knowledge of neuronal connections in most
parts of the central nervous system is almost completely lacking, due
chiefly to inadequate methods for studying neuronal connections at the
synaptic levels The study should furnish information necessary for an
xmderstanding of the physiological significance of certain fiber systems
of the central nervous system.

Proposed course of project ; Project (S), Experiments to be
concluded by the end of the year, observations to be completed and
manuscript to be prepared for publication* Project (b), to be continued
and to be expanded if an additional scientist can be secured.
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16. PUBLICATIONS?

Rasmiissen, G,L« A more reliable silver method for demonstrating
S3mapses of the central nervDus system. Amer. Jour, of Physiol.,
December, 1956.

Rasmus sen, G.L. Selective Silver impregnation of sjmaptic
endings. In press.

17. None
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2o NINDB 3. Neuroanatomical Sciences
INSTITUTE LABORATORY

Uo Functional Neuroanatomy B» Bethesda
SECTION

An anatoraico-physiologic study of ascending and descending visceral
6» efferent connections of the brain and spinal cord.

PROJECT TITLE

7. LeCoMassopustj Jr. and G. L. Easmussen
PRlNCIPAi TNVfeSfiGAfoft

.if'X'cuLK '-jorc.yl rind J» G, Johnston
OTtlER INVESTIGATORS

9» None

10. PROJECT DESCRIPTIONS

Objectives ; To determine the role played by certain visceral
afferent and efferent pathways in the brain stem and spinal cord in such
visceral functions.

Methods employeds (a) Lesions were placed in various visceral
nuclei and fiber tracts of the brain stem. of cats. After 6 to 7 days the
animals were autopsled^ cut and stsiined with the Nauta silver technique.
Serial sections are being studied to evaluate the course, connections
and terminations of various visceral pathways.

(b) Physiological studies were made on the temperature
regulatory ability of rats and cats through the use of temperature re-
corders. These recorders made simultaneous records of skin rectal and
brain temperatures over any period of time used as a test.
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Major Findings ; (a) Destruction of the medial longitudinal
fasciculus is believed by some investigators to interconnect the
hypothalamus and midbrain with the sympathetic intermedio-lateral cell
groups of the spinal cord. Results of our degeneration experiments do

not confirm this viewpoint. "Experiments are in progress dealing with
descending visceral connections of the hypothalamus and lower brain
stem but are too incomplete to report on at this time, (b) a vital
area which when surgically damaged alters the temperature regulatory
ability of rats has been located traversing the spinal cord in the
region of the lateral grey columns

e

Significance ; This project will provide basic information
as to how the central nervous system fimctions in its control over
certain visceral functions such as temperature regulation, fever, pain
shivering, panting and others.

Proposed course of project ; To continue the foregoing
investigation in an attempt to trace the pathways involved in certain
visceral functions mentioned above. To continue to rule out or
establish certain "presumed" connections which are said to have a
part in the control of these visceral functions.
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2. NINDB 3» Neuroanatomical Sciences
INSTITUTE LABORATORY

Uo Functional Neuroanatony 5. Bethesda
SECTION

The role of the hypothalamus and other areas of the. brain stem on
6. temperature regulation.

PROJECT TTILE

7e L. Co Massopust, Jr.
PRINCIPAL INVESTIGATOR

8, Frank Sordyl
OTHER INVESTIGATORS

9« None

10, PROJECT DESCRIPTION:

Objectives ^ (a) The determination of stereotaxic coordinates
on the brain stem of the rat. (b) To place discrete lesions in the brain
stem of the rat and evaluate the effect of such lesions in tejipsrature
regulatory ability.

Methods employed? The determination of stereotaxic coordinates
in the rat brain was accomplished through the use of standard Horsley-
Clark methods

«

Major findings ; A universal atlas for use on any standard
Horsley-Clark stereotaxic instrument adaptable for the rat has been
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completed. This atlas has been accepted for publication in a monograph:
"Electrical Stimulation of the Brain" financed by the Hogg Foundation
of Houston, Texas. Preparation of the manuscript and plates is now
underway.

Proposed course of project ; Part (a), the technical part,
has been completed. Part (b) has been transferred to another project

.

and investigations are being continued.. A related project reported
last year, has been temporarily discontinued until certain morphological
studies, now included in a different project, have been completed.
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2. NINDB 3. Ueuroanatomical Sciences
INSTITUTE LABORATORY

k* Functional Neuroanatomy 5» Bethesda
SECTION

6« Q^j-gj;"^^ '^g""^'^^"*^^°^ °^ ^^® frontopontine tract.

PROJECT TITLE

7* Grant L. Rasmussen

8.

9. None

10. PROJECT DESCRIPTION:

Objectives ; (a) To determine whether or not the frontopontine
tract possesses fibers of sub-cortical origin, (b) To trace fiber com-
ponents to termination in pons and elsewhere

.

Methods, employed; Performance of total and subtotal hemispher-
ectomies in monkeys, preferably chimpanzeej placement of lesions in the
cerebral pedunclej determination of the origin, course and endings of the
fibers by means of suitable neuropathological techniques.

Major findings ; No progress made during past year due to lack
of suitable hiiman and experimental monkey material.
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Significance : Observations resulting from this project should
(a) add to our knowledge regarding the origin and termination of this
tract; (b) form a basis for subsequent physiological studies of its
function and (c) lead to an understanding of the results obtained in
humans after section of the frontopontine tract as is practiced in
certain neurological procedures*

Proposed course of project : To continue this project when
suitable human hemispherectomy specimens or higher primate experimental
material can be obtained*
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2. NINDB 3. Neuroanatomic al Sciences
INSTITUTE LABORATORY

Development and Regeneration
111 (Puerto Rican Cooperative Project ) $» San Juan

SECTION

Relation of adverse factors in the perinatal period in neurological
6. and psvchological deficitS"Monl<eys
mdjM tHtl '"."..

7, C. J, Bailey
PRU^CIFAL INVESTIGATOR

8» Jose Frontera, Marisa I»R. Ramirez de Arellano, Carroll A. Pfeiffer
OTHER INVESTIGATORS John 0. Smart and Stuart Altmann

9. None

10, KiOJEGT DESCRIPTION:

Objectives: To institute a cooperative research project on
the subject indicated in the title.. These studies will be related to
those reported in project i'LA 9 biit will involve the rhesus monkey^
Although a number of adverse factors of the perinatal period xvill be
examined, asphyxia neonatorum or anoxia soon after birth of the monlcey
will be the subject of the initial investigation.

Methods employed ? Female monkeys in a caged colony will be
paired ;d.th compatible males for breeding. Some infants ifri.ll be
delivered v.dthout attempting to induce anoxia or other adverse conditions.
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Siblings ijill be asphyxiated at or before birth. Their postnatal be-

havior will be studied, they will be subjected to neurological

examinations, utilizing the EEG, etc., and will be given certain

learning tests.

There are many behavioral tests that can be given to rhesus

monkeys. Gince each test involves original learning, as well as later

utilization, of a habit, two scores for each are available. Training

in simple conditioning can be begun in the first week of life. In the

first month, monkeys will perform in straight runways and in single
choice-point mazes. Slightly later, devices involving lever-pressing,
chain-pulling and wheel-rotation can be used. Before the infant is

three months old, training in complex alternation and delayed response

problems can be started. By adding discrimination features to any of

these tasks, testing of sensory capacities is possible, ^ill of these
tests involve the motor system, but purer measures of motor capacities
can be obtained by testing general activity or cpecific, manipulation,
activity. Training in these tasks can be begun very early, but since
some of them require considerable practice to master, tests of retention
will be delayed until adolescence.

Eventually the animals will be k3.11ed and the nervous system
studied. Correlations will be drawn between the physiological,
psychological and anatomical observations.

Major findings ? Considerable effort has gone into the
organization of the project^ constructing and equipping of a laboratory
of perinatal physiology in San Juan, and rehabilitation of the free
range colony of rhesus monkeys on Cayo Santiago. A caged colony of
approximately 60 breedim; rhesus monkeys has been acquired and is about
to be installed in the San Juan laboratory. The project is organized
in such a way that the studies will involve cooperation betx^-een certain
members of the Laboratory of Neuroanatoroical Sciences, now resident in
San Juan, and certain members of the Laboratory of Anatoity, Medical
School, University of Puerto Rico.

A conference on the subject, "Asphyxia Neoncitorum, Brain
Damage and Impairment of Learning", particiua.rly as it applies to animals,
was held the end of August in San Juan. The transactions of this
conference are being edited to form a monograph which vn.ll he published.

Considerable progress has been made toward rehabilitation of

the free range breeding colony of 200 Mac£.cca mulatta moiilceys on Cayo
Santiago. The animals are now being adequately fed a new type of food
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at multiple stations throu^out the island, A new water supply has been
installed. It is hoped that the effect of this will be to break up the
one large group of monkeys into tribes, each dominated by one male. The
breeding potential of the colony thus is expected to be enhanced.

Studies of behavior are being carried out on the free range
colony of monkeys during the transition from the one large disorganized
group of monkeys to a new tribal existence.

Significance; Present study helps form the basis for under-
standing certain neurological and psychological deficits in the human
being which may result from adverse factors in the perinatal period.
It has direct bearing on the cause and prevention of cerebral palsy,
mental retardation, certain types of epilepsy, deafness and blindness.

Proposed course of project : Last year was one of organization}
during the next year, it is expected that experiments will get under way.
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2, NINDB 3. Neuroanatomical Sciences
INSTITUTE LABORATORY

4, Development and Regeneration 5. Bethesda
nSECTTCN

Development of Behavior and Communication in the Macaca
6. mulatta under free range conditions,

PROJECT TITLE

7, Stuart Altman
PRINCIPAL INVESTIGATOR

8. C. J. Bailey and John Smart
OIHER INVESTIGATOR (S)

9. None

10. PROJECT DESCRIPTION:

Objectives ; (a) To study physical development and
development of social behavior in rhesus monkeys under free
range conditions on Cayo Santiago.

(b) To study the means by which
animals have learned to communicate with each other under the
conditions of (a).

Methods employed : Motion picture recording and sound
recording, by means of special equipment which concentrates
distant sound with parabolic reflectors, amplifying it and play-
ing into a tape recorder. Visual observation on undisturbed
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monkeys and anthropometric measurements on captured animals
to collect data on physical development.

Major findings ; Project is just beginning. There
has been one roundup of monkeys on Cayo Santiago. They
have been weighed, measured and tatooed for future identi-
fication. Measurements have been made on some animals soon
after birth and during the first year of life as well as on
older specimens. Work on the physical facilities of Cayo
Santiago is nearing completion.

Significance ; It is expected that behavioral
study of the rhesus monkey may serve as a baseline and
normal control for similar studies on caged monkeys of the
same species. The latter studies will be carried out in
the Laboratory of Perinatal Physiology in San Juan, So far
as we know there have been no comparable studies of
monkeys under free range conditions. The project should
have considerable significance in terms of human social
behavior, though this is not the primary objective.

Observations of birth of the monkeys, of mating,
and of what constitutes compatibility between males and
females may be of value to our efforts to breed monkeys in
caged colonys. Observations of the care of the infant by
the mother under natural conditions may be of value to our
project in the caged colony in helping determine how best
to care for the infants who are taken away from the mother
either by Cesarean section or immediately after natural birth,

Proposed course of x^oject : To develop the
facilities for the study and to carry out the study in the
manner outlined above.
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2, NINDB 3o Neurochemistry
INSTITUTE immsi^BG:

k. Lipid Chemistry 5. Bethesda^ Maryland
SECTION LOCATION

6, Biosynthesis of Complex Cerebral Lipids «__=_^
PROJECT TITLE

7. Roscoe Bracbr

-5.

PRINCIPAL INVESTIGATOR

OTHER INVESTIGATORS

9 . None

lOo PROJECT DESCRIPTION S

Project s Iftivestigation of the formation of complex cerebral lipids
containing sphingosinso

Objectives g To elucidate the pathway of formation of sphingolipids and
to determine the rate of txirnover and fate of these substances

o

Methods employed; A new analytical method for the isolation and
purification of sphingosine has been developed by this laboratoryo
With the use of this technique, experiments will be conducted with
appropriate C^-labeled materials to investigate the biosynthesis
of sphingosine and to establish the nature of the enzymes and co-
factors required for this process

o

Major findings g New analytical methods for the isolation of sphingosine
have been developed and suitable chromatographic procediires have
been devised and tested for separating newly synthesized products
from the starting materials of the reaction mixtures » Biosynthetic
studies have not been undertaken as yet.

Significance to Neurological Diseases research s Since a major portion of
brain lipids, including myelin, contain sphingolipids, it is most
desirabli to learn something of the biosynthetic pathways and
factors which control these reactionso This latter information is
particularly important since certain conditions such as Gaucher 's

Disease and Tay-Sachs Disease are associated with a superabundance
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of cerebrosides and gangliosides respective3y« Other diseases
such as multiple sclerosis eidaibit characteristic destruction and
loss of myelinj, and it is obviously" extremely desirable to learn
the nature of the factors which cause these conditions.

Proposed course of project s A suitable source of material for the
preparation of the appropriate enzymes must be found by investi-
gating the rate of formation of sphingolipids under various
conditions ^ vivo . The choice of the proper animal and age must
be determined. When this information is available ;, an attempt
will be made to study the biosynthesis of sphingosine in broken-
cell preparations in vitro and the enzymes and co-factors involved
in this process purified and identified » It will probably be
necessary to prepare Clu- or f^^iabeled sphingosine for studies
on the incorporation of this material into sphingomyelin and
cerebrosides.
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ka Lipid Chemis tx
._ SECTION

3o Netirochemistiy
lABQRATORY

5o Bethesdaj Maryland
LOCATION

OTHHt INVESTIGATORS

9. None

PROJECT DESGRIPTIONg

F!roject g Irnrestigation of enzymatic decarbos^rlation of glutamic acid.

Objectives g We wish to learn the distribution of certain decarboxylating
enzymes in specific cells and areas of the brain.

Methods employed g A suitable ultramicr©analytical technique has been
successfully developed which permits the utilization of microgram
quantities of brain tissue for the estimation of specific
decarboxylating enzymes.

Major findings g The feasibility of the ultramicro method has been
proved by suitable preliminary e3q)erimentso

Significance to NeurofeBjS-cal Diseases Research g Amines such as y-amino
butyric acid ana >-hydroxytrypt|>iine are found in significant
concentrations in brain lissueo The latter compound has been
implicated as a nexirohumoral agent by some investigators. We
should li|(e to examine the distribution of specific enzymes which
catalyze tke formation of these compounds anl to try to assess
the physiological significance of these processes.
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7. Roscoe Brad:
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OTHER INVESTIGATORS

9o N5N5B»NP3

10. PROJECT DESCRIPTION ;

Project g Investigation of the effect of the intra=axonal injection of
certain enzymes and key intermediary compounds on nerve conduction,

0-

Objectives s We -wish to continue studies of the effects of the intra-axonal
injection of key enzymes ^ich appear likely to be involved in
the production and maintenance of the resting potential and the
conduction of nerve impulses.

Methods employed g A suitable microinjection technique has been developed,
and for the first time the intra-axon9.1 injection of enzymes has
been successfully accomplished „ We pi^opose to continue to e:q)lore
the effects of the injestion of certain critical materials
employing this technique.

Major findings g We have fourd that the process of nerve conduction and
maintenance of resting potential does not appear to be immediately
related to acetyl choline | i^ee^ conduction was uninfluenced by
injecting acetyl choline over a wide range of concentrations^ by
injection of a large excess of the enzyme cholinesterase^ or by
the injection of a potent cholinesterase inhibitor nerve gas,
dilsopropyl phosphofluoridate. We have performed similar
critical studies with carbonic anhydrase, adenosine tr:iphosphatase,
and diphosphopyrldine nucleotidase^ and have found them to be
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without effect o We have observed that certain preparations of

derivatives of coenayme A do block nerve coirluction
,

Also^,

certain amines such as glutamine^, guanidine^ and ^bt^mMl^^^^
ammoniurr. chloride bri^ig about ci-ianges in the action potential
of the conducted impulses

Significance to Neurological Diseases Research ; Fundainental studies
such as these are potentially of utmost significance to
Neurological Disease research^ sinee the biochemical mechanisms
involved in nerve transmission gre only vaguely understood » We
wish to try to establish the nature of the reactions which create
the membrane resting potential and are responsible for nerve

conduction^

Proposed course of project s The studies alreaciy xuidertaken will be
Continued and specific attempts will be made to establish the
nature of the inhibition by coenzyme A derivatives by use of
suitable control experiments which were not available previously
due to the exploratory nature of the original studies. A more
complete investigation of the profound effects exhibited by
certain amines must be undertaken and experiments designed to
elucidate the natxffe of the effect of reactive amines will be
performed

„
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SECTION

Neurochemistry
LABORATORY
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LOCATION

60 Effect of Lysergic Acid Diethylamide on Enzymatic Reactions
PROJECT TITLE

Roseoe Brad^i

PRINCIPAL IN7ESTIGATCR

8. Richard Salvador^ Guest Worker
OTHER INVESTIGATORS

9. None

10. PROJECT DESCRIPTION?

Projects In^restigation of the influence of lysergic acid diethylamide
(LSD) on enzymtie reactions

«

Objective s To learn something of the mechanism of action of the compound
upon the cerebral cortex and to continue investigations of the
metabolism of th^ materialo

Methods employed s The effect of LSD will be determined upon specific
enzyme systems obtained from brain tissue. An attempt will be
made to solubilize enzymes found in microsomal particles which
catalyze the hydrosylation of LSD.

Major findings s The metabolism of LSD has been irarestigated, and an
enzyme system was found in microsome prej^urations firora liver which
causes the hydrossylation of LSD at position 2 of the indole ringo
This enzyme system requires reduced triphosphopyridine nucleotide
and molecular oxygene The product of the reaction, 2-0^ LSD,
does not exhibit any psychological or pharmacological activity

e

LSD has been injected directly into the squid giant axon and
was found to be entirely without effect upon conduction of nerve
impulses in this preparationo
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Significance to Neurological Diseases Research g If one can discover
'Hl^tBect of LSD upon specific metabolic processes^, it is

possible that some significant insight may be obtained about
the nature of metabolic derangements ia e,iishizophrenia if such
aberrations do ezisto Thus, there wouM become available a

,
potentially valuable break-through into studies of psychoses.
It might be possible to by-pass the effected metabolic
reaction by supplying a supplementary quantity of the atten-
uated metabolite or attempt to displace the offending compound
by the judicious administration of competitive inhibitory
materials «

Proposed course of project s Techniques for the use of microgram
quantities of brain tissue will be perfected^ and the effect
of LSD will be studied on enzyroe systems obtained from
selected areas of brain known to be influenced by LSD| e.g,^
the lateral geniculate nucleus and the retina. '^^KKKl^
techniques fer the selective disruption of microsomes will be
investigated and an attempt made to solubilize and characterize
the enzymes responsible for the hydroxylation of LSD,
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AxElrod, J.J, Brady, R.O., Witkop^, B., and Evarts, E.V,, Metabolism of
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Axelrod, J., Brady, R.O,, Witkop, B,, ani Evarts, E.V.,
Distribution and Metabolism of Lysergic Acid Diethylamide, Jimm-,
New York Academy of Science, in press.
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INSTITUTE LABQRATORI

^~~"

^» I-ipid Chemistry 5, Bathe sda, Mkryland
SECTION LOCATION

6. Biosynthesis of Gerebrosides
FiDJHJT TITLE

~~"

7. Robert M. Burton
PRINCIPAL INVISTIGATOR

8. Roscoe Brady
OTHER INVESTIGATORS

9. None

10. HIOJECT DESCRIPTION S

ft^Ojjects Investigation of the enzymatic synthesis of cerebrosides.

Objectives
g

We wish to discover the pathway for the biological synthesis
of cerebrosides and related compounds such as gangliosides,

Ifethods employed
g Standard enzymatic techniquesjiave been used employing

C-^-labeled substrates as starting inateri|p.s for the biosynthesis
of cerebrosides. A new method has been developed for the prepara-
tion of analytically pure sphingosine^ one of the major constituents
of the cerebroside molecule.

Major findings; It has been necessary to do prolonged e3q)eriments in vivo
to establish the optimal animal source^ age^ and tissue to be
employed for a detailed examination of the pathway of cerebroside
biosynthesis in vitro . These experiments have been completed and
constitute a fundait^ntal contribution to the problem since a
direct result of these findings has been the demonstration for the
first time of the biosynthesis of cerebrosides in vitro employing
isolated sub=.eellular elements of brain tissue, ~~°

Significance to Neurological Diseases research g We are now on the
threshold of essamining the exact mechanism and pathway of
cerebroside biosynthesis. Knowledge of this pathway and of the
factors which exert an influence upon the rate of this process
should provide extremely important fundamental information
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regarding the process of myelination. It is hoped that this
information will enable us to make judicious selections of
therapeutic agents for conditions such as Gaucher 's and Tay-
Sachs' Disease or deirQrelinating diseases such as multiple
sclerosis.

Proposed course of projects A detailed examination of cerebroside
synthesis in vitro will be carried out, We shall attempt to
discover the location and nature of the enzymes involved in the
process^ to identify the intermediary steps in the reaction
sequence, and to establish ttie identity of any co-factors which
may be required. It is likely that G^~labeled intermediary
compounds, particularly sphingosine and ceramides, will have to
be prepared by synthetic organic chemical methods in order to
establish accurately the extent of the participation of these
materials in cerebroside biosynthesis.
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2, NINDB 3. Neurochemistry
INSTITUTE LABORATORY

5e Bethesdaj Maryland
LOCATION

6, The Relationship of Nucleotides to Lipid Synthesis
mOJECT TITLE

7. Robert M. Burton
PRINCIPAL INVESTIGATOR

OTHER INVESTIGATORS

10. mOJECT DESCRIPTIONS

ft°o.iect g Nucleotides involved in the ssmthesis of complex lipids

o

Objectives g Many of the reactions involved in the synthesis of the complex
lipids of nervous tissue are probably mediated by enzyme systems
requiring nucleotide coenzymes for hydrogen transfer^ i.eo^ di= and
tri-phosphopyridlne nucleotides and flavin adenine dinucleotidej, as
well as coenzymes required for energy transfer^ i.e.5 adenosine (^._
and tri-phosphates^ phosphate esters of other purine and pyrimidii^;?^
bases^ and cofenzytne A,. An understanding of the relationship of tH.^*

these nuclei^ide coenzymes to complex lipid ^nthesis and degrada"--' -

tion may provide a valuable clue to metabolic lesions associated •

with certain lipidosi®.

Methods employed g The usual enzymatic techniques employed for studying
enzyme systems will be used^ i.e.^ spectrophotometry ;, manometry^
fluorlmetry^ and radioisotope-^labeled compound So

Major finding

s

g It has been found that galactose Incorporation into the
eerebroside fraction of rat brain tissue occurs primarily during
the second and third week post partum (NINDB^NC^), Studies have
shown that the pyridine nucleotide (PN) concentration and the
diphosphopsrridine nucleotidase (DPNase) activity of rat brain
tissues Increases at a rapid rate during this period. Following
the third week« the concentration of PN and DPNase was found to
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remain relatively constant. The PN concentration increased two-
fold during this period when computed ®»<«-wet tissue weight
basiSc, while the DPNase actiYii^r showed a 10=-fold increase.
Nicotinamide stimulated in vivo synthesis of PN was slightly
greater in the 25-=day old rat as compared to 1iie 8-day old animal.
In vitro experiments have shown that various pyridine derivatives,
including 3=acetyl pyridine, can form analogs of PN by an exchange
reaction catalyzed by brain DPNase, We have found that 3-aceiyl
pyridine was more toxie to the older animal (25"day old) than to
the young (8=day old) , This increase in toxicity may possibly be
related to the higher DPNase activity in the brain tissue of the
25-day old rat and therefore to a greater possibility of forming a
PN analog. It has been observed in preliminary experiments that
reserpine apparently retards the rate of nicotinamide stimulated
in vivo synthesis of PN, Eren though the' SI synthesis was slowed,
a higher final PN level was obtained and maintained longer with
reserpine-treated mice than wit=h vehicle-injected controls.

Significance to Neurological Diseases Research g Certain diseases of the
nervous system are characterized by the over-production of complex-
lipids, e,g,5 gangliosides in Tay^Sachs disease. Studies of this
nature should lead to an uMerstanding of the ncsrmal synthesis of
these lipids and may lead^ therefore^ to a knowledge of the meta-
bolic lesion responsible for either the over=production or the
decreased rate of metabolism of these lipids in various nervous
disorders

,

Proposed course of projects Studies will be continued to determine the

concentration^ rate of synthesis^ and rate of destruction, of these
nucleotides in animals during the development of the nervous system
and myelination. This will be correlated with oxidative reactions
of brain tissue and with the rate of lipid synthesis. Finally, the
individual enzjme systems involved will be isolated^ characterized,
and their properties described.
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2. NINDB 3e Neurochemistry
INSTITUTE LABORATORY

k. Lipid GhemistTy 5* Bethesdaj Maryland
SECTION LOCATION

6e Toxicity of Neurophysiologically Active Chemicals
PROJECT TITLE

7, Robert M„ B\irton

PRINCIPAL INVESTIGATOR

8„ Abraham Goldin
OTHER INVESTIGATORS

9« This project complements research being carried out by the Laboratory
of Chemical Pharmacology^ National Heart Institutes

lol PROJECT DESCRIPTIONS-

Project s Mechanisms involved in the toxieity of neurophysiologically
active agents

»

Objectives g The mechanisms through which neurophysiological agents such
as marsilid and reserpine exert their toxic properties are unknown^
It is hoped by studying the relationships of these agent s, at toxic
doses^ to other compourais which give protective action^ that seme
of the underlying biochemical mechanisms may be elucidated » These
relationships will serve^ thereby^ as a guide to the investigation
of the individual enzyme systems that may be affected

„

Methods employed g In vitro studies will be carried out by the techniques
and methods commonly used for investigating enzyme systems, ioe,,
spectrophotometry5 manometry, and radio-is otopic procedures.
In vivo eijqjeriments will be perfoarmed by classical pharmacological
techniques

o

Major findings s Toxic doses of reserpine produced a depression or stupor
in mice characterized by a physical state resembling sleep, with
failure to respond to stimuli such as noise and proddingo The mice
retained their righting-reflex whicti, therefore, distinguishes the
reserpine-depressed statue from anesthesia « Under similar conditions,
chlorpromazire and pentobarbital produced anesthesiao ^-amphetamine,
d-deos^rephedriiB, d-2ysergic acid diethylamide (d-LSD), and
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d-3ysergic ascmoethylamide (lAE) were potent analeptics for the
reversal of rsserpine-sedation, l-amphetamine^ 1-LSD^ ard
^-bT-omo-d^lysergj.c acid dietliylamide (B0L-lit8) showed little or
no capacity for arousing the reserpine-depressed mice. Dose-
response curves were obtained relating the duration of analeptic
action t-o the amount of drug administered, d-amphetamine,
d^deoxyephedrine^ and d-LSD demonstrated some analeptic activity
when given to ehlarpromazine^treated mice. Howeirer^ these mice
were sluggish in contrast to the alert^ active state produced with
the reserpine -sedated mice. None of tiaese analeptics were effective
when administered to pentobarbital-anssthe sized mice. Both d-LSD
and BOI^HiS were able to antagonise the property of serotonin to
prolong barbiturate anesthesia. d-LSD^ but not B0L-ll;8j was able
to antagoni25e the prolongation of barbiturate anesthesia by
reserpine. The results suggest that the action of reserpine to
produce sedation and to prolong anesthesia iray not be mediated
via serotonin. Under certain conditions^ d-LSD^ itself^ has been
shown to be able to prolong barbiturate anestiiesia. B0L»lii8 did
not produce an increase in the duration of pentobarbital anesthesia.
Pentobarbital has been demonstrated to inhibit competitively the
enzymatic hydror^lation of d-lSD ^ vitro.

Reserpine has been shown to favorably alter*^iipcourse of
*©«tt«„ lymphoid leukemia^ 11210^ in micee Leukemic mice treated
with reserpine survived for an average of 8.6 + 1.2 days^ whereas
untreated ei^- /vehicle-treated controls died of leukemia after 2.6
+ 0.3 days. The local tumors present in the leukemic mice decreased
from about 11 mm. in diameter^ at the time treatment was initiated,
to such an extent that "Uiey could not be detected by palpation on
the eighth day follovd.ng treatment. Serotonin administration was
not effective as an anil-leukemic agent under these conditions.
Comparable food and water restriction in control animals with
advanced leiokemia failed +45 diminish the growth of the local tumor
or to increase the survival time of the mice^ as compared to
controls which received food and water ad lib.

Significance to Neurological Diseases Research g Studies of the inter-
relationships that exLst between the actions of drugs^ whether the
relationship is one of potentiating the action of another drug or
of protecting the organism against the toxic manifestation of certain
compounds^ may prove to be fruitful for obtaining an understanding of
basic physiological and biochemical processes. An uMerstanding of
the mechanism of action of neurologically active drugs^ such as
reserpine, could give an important insight to the fundamental
biochemistry involved in neurological diseases.





Form No.. ORP-1 Calendar Year
October 19^6

PUELIC HEALTH SEWICE - - MTIOML INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part Ao Project Description Sheets Continued NINDB-NC?
SERIAL NUMBER

Proposed course of project s Studies will be continued to correlate
structure and physiological response of those drugs that are
potentiated by reserpine and related compounds^ and, in
particular, those compo^inds that will protect the host against
the toxic manifestations sof the neurophysiologically active
agent. In vitro studies "will be undertaken to investigate
possible biochemical sites of action of these compounds « A more
detailed investigation of "tiie biochemical action of reserpine as
an anti-leukemic agent will be completed.
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13. BUDGET ACTIVITY g RESEARCH

lU. This project is being carried out cooperatively with the Section on
Biochemical Pharmacology^ Laboratory of Chemical Pharmacology,
National Cancer Institute,
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2, NINDB
INSTITUTE

4. Lipid Chemistry
SECTION

6. Metabolism of Inositol

3o Neurochemistry
LABORATORY

5. Bethesda, Maryland
LOCATION

FRO.JECT TITLE

.W. A^anoff
PRINCIPAL INVESTIGATOR

8, Roscoe Brady
OTHER INVESTIGATORS

9. None

10. PROJECT DESCRIPTIONS

Investigation of 1±Le metabolism of inositol.

Objectives s To learn the nature of the biosynthel
formation of brain diphosphoinositides.

pathway for the

Methods employed g A suitable quantitative analytical method has been
developed for the determination of inositol. Using this method,
the uptake of inositol by tissue slices of various organs of
several species of animals has been determined. ¥e are now in
the process of preparing tritium-labeled inositol.

Major findings g Surviving tissue^ such as brain and testes., liberate
inositol into the incubation medium, whereas kidney slices show
a pronounced uptake of inositol from the medium. These findings
have been reported in brief at the Symposium on the Chemistry
and Biochemistry of the Cyclitols, Atlantic City, N,J,»
September 20-21, 19^6

»

————-_______________„_ These findings
represent the preliminary steps towards the mljor endeavor of
this project which is to discover the mechanism of brain
inositide biosynthesis. Since the phosphorous of brain phospho-
inositide esdiiblts a very rapid turnover, it seems litely that
^lm») compounds represent important brain components not only from
a structural aspect but participate actively in cerebral
metabolic processes.
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Proposed course of project; It is quite imperative that inositol
labeled with C-^a or T3 be prepared in order to investigate the
pathway of inositol incorporation into complex lipids of the
brain. ¥e shall attempt to identify and characterize the
enzymes and co-factors involved and to learn something of the
factors which influence and control this process.
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16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FiDM THIS PROJECT DIKING
CALENDAR YEIAR 19^6:

This project is an outgrowth of a study of ribose metabolism. An enzyitE
responsible for the initial phosphorylation of ribose has been discovered
and characterized, A report of these findings has been published.

Agranoff, B,W. and Brady, R.O., Purification aixi Properties of Calf Liver
RibokinA*B, J. Biol. Chem., 219, 221 (1956).
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INSTITUTE LABORATORY

Uo Lipid Chemistry ^o Bethesdaj Maryland
SECTION LOCATION

6o Biochemistry of Neuraminic Acid
PROJECT TITLE

7. X J'', Agranoff
PRIKHPAL INVESTIGATOR

OTHER INVESTIGATORS

9o None

10. PROJECT DESCRIPTIONS

Objectives g Investigation of the biological significance aM
biosynthesis of neimfctiinic acid.

Methods emploj^d g Spectrophotometric methods as well as radioactive
tracers will be used in whole animals as well as preparations
derived from broken cells in an effort to establish the method
of biosynthesis of this carbohydrate and its participation in
the formation of complex cerebral lipids.

Main findings s New project

Significance to Neurological Diseases Research ; Neuraminic acid levels
have been found to be elevated in the brain lipids in Tay-Sachs
disease, a degenerative neurological disease of children,
Obviotisly^ information regarding the pathways of metabolism of
this compound is of considerable interest in this condition.
Furthermore, gangliosides, which contain neuraminic acid, are
normal constituents of brain tissue, and a logical extension of
this project leads to an investigation of the metabolism of
this complex lipid material.
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Proposed Course of pro,iectg Since milk is a rich source of neuraminic
acid for growing animals, preliminary investigations of the
biosynthesis of neui-aminic acid will be undertaken employing
tissue preparations obtained from lactating animals. It may
become necessary to prepare C-^t or T3_iabeled neuraminic acid
i« order to decide if this component of gangliosides is
synthesized by brain elements in situ or must be obtained from
exDgenoiis sources. It is hoped that the pathway of incorpora-
tion of neuraminic acid into ganglioside will be elucidated.
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3o Neurochemistry
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LOCATION

PRI ^PAL INVESTIGATOR

8. Julius Aaoslrod
OTHER INVESTIGATORS

9. None

10. PROJECT DESCRIPTIONS

Ob3@g.tiTOS8 Investigation of the physiologic disposition of jseprobitote
'"'iiltown-equanil) „

Metnods employed g A method fOT" the direct determination of uieprobaitiate

in biological fluids has been developed. We will use th'^s method
to ascerta,in the pathways of meprobamate metabolism.

Main findings g In preliaiinary studies, we have found that over 1$% of
injected meprobamate was excreted unchanged in the urine. An
additional amount was ea^reted in ihe bound fcrm which ha^ not
been identified as yet,

Signifieanse to Neurologi(eal Diseases Research ; The mechanism of action
and msd® of excretion of meprobamate are not yet known. Informa-
tion on this subject should prove valuable towards improving our
understanding of this new class of drugs which affects the
central nervous syston.

Proposed cotirse of pro.iectg Excretion patterns will be studied. We
will attempt to determine the nature of the conjugated urinary
produet and site and mechanism of its formation. The distribu-
tion of this material in various tissues will be studied.
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lU, Dr. Julius AxBlrod^ Clinical Investigations, NIMH
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2. NINDB 3: Neurochemistry
INSTITITrE LABORATORY

U, Lipid Chemistry $c Bethesda^ Maryland
SECTION LOCATION

6o Metabolism of Derivatives of Coenzyme A ^
PROJECT TITIE

7, J :
s Qoe Brady

PRV "IPAL INVESTIGATOR

OTHER INVESTIGATORS
,

9. None

10 „ Fm^mT DES^PTION g

Project s Investigation of the occurrence and properties of cysteamine
oxidase e

Objectives g A new enzyme has been discovered in extracts of certain tissues
which catalyzes the oxidation of 2-mercaptoethylaniine o The
specificity and properties of this enzyme have been ascertained.

Methods employed ; Standard en2yme fractionation procedures were used to
purify the enzyme,, The product of the reaction was identified by
using S^^^iabeled cysteamine as substrate^

Major findings ; Partial purification of an enzyme present in extracts of
pigeon liver acetone powder has been accomplished » The siibstrate

specificity was examined, and it was found that cysteamine was
oxidised most rapidlyc N-acetyl cysteamine was oxidized at one-
tenth the rate of cysteamine and coenzyme A about one-fiftieth as
rapidlyc CysttlsMee was not oxidized, hence it appears likely that
the formation of taurine from cysteamine requires several specific
enzyme-catalyzed steps o Metal and nucleotide requirements for
cysteamine oxidase were investigated and the effects of various
chelating agents have been examined.

Significance to Neurological Diseases Research g These studies were under-
taken with a two-fold objective, to investigate the possible
enzymatic oxidation of coenzyme A Tsdiich is indispensiSble for the
biosynthesis of fatty acids and to study the pathway of the
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formation of taurine which is a major sulfur-containing constituent
of brain tissiie. Some direct information concerning both of these
processes has been obtained and considerable data has been
accumulated which has very fundamental application re||arding the

nature of protein and chelating substances in biochemical oxidation
reactions which erfiibit a requirement for a metal ion. These
studies provide basic information regarding the kinetics and
mechanism of the formation of various brain constituents such as
long chain fatty acid and taurin(|,

firty -sed course of project s This particular aspect of the study of factors
which influence the biosynthesis of lipids was completed on
July 1, 19^6,
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lU. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER
ORGANIZATIONS^ PROVIDING FUNDS, FACILITIES, OR PERSONNEL FOR THIS PROJECT
IN FY 19^7.

Dr. Richard Salvador, Department of Pharmacology, The George Washington
University School of Medicine,
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16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURING
CALENDAR. YEAR 1956?

Salvador ;, R, and Brady, R.Oe, Cysteamine Oxidase, Federation Proceedings,

15. 3U5 (1956)

„

Salvador, R,, Thesis, . Doctor of Philosophy, The George Washington
University School of Medicine, 1956,

Brady, RoO,, Enzyme-catalyzed Transfer Reactions of Thiol Esters.
Symposiura sur la Biochiitiie de Soiofre, Roscoff, France, May 1956.

17. Lib HONORS AMD AWARDS TO PERSONNEL RELATING TO THIS HIOJBCT DURING
CALENDAR YEAR 1956 s

Brady, RoO, Recipient of a special travel award from the French National
Center of Scientific Research to participate in a colloquium on tiie

biochemistry of sulfur. Roscoff, France, May 1956.
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2, NINDB
INSTITUTE

U, Lipid Chemistry
SECTION

1. NTNDB-WG1?

6, Biosynthesis of Fatty Acids
mOJECT TITLE

7, hv..-3oe Brady
PRIllJIPAL INVESTIGATOR

SERIAL NUMBER

3. Neurqchemistry
laboMatory

$o Bethesdaj Maryland
LOCATION

OTHER IN\rESTIGATORS

9. None

10. PROJECT DESCRIPTIONS

Projects To investigate the mechanism of the stimulating effect of citric
acid on the biosynthesis of fatty acids.

Objectives g To discover the nature of the stimulating effect of citrate
on fatiy acid synthesis.

s accomplished by incubating
^-labeled sodium

Methods employed? Fatty acid synthesis
suitable water-soluble enzyme preparations with C

acetate. Suitable additional spectrophotometrie and manometric
analytical techniques were employed for supplemental analyses.

Major findings g The biosynthesis of long-chain fatty acids is markedly
stimulated by the addition of a continuous supply of reduced
triphosphopyridirss nucleotide (TPNH). Furthermore^ fatty acid
synthesis is iiihibited by the presence of a slight excess of free
coenzyme A^, whereas fatty acid oxidation is stimulated by added
coenzyme A. Both processes are dependent upon ihe presence of an
adequate amount of coenzyme A. It has been found that in diabetes
or starvation^ tissue levels of coenzyme A are significantly-
higher than in the normal fed animal. Furthermore^ in fasting or
diabetes^, there is a shift in the pathway of glucose catabolism in
the liver from a preponderance of the hexose monophosphate
oxidative route which yields TPNH early in the sequence of reactions
towards the Stibden-lfyerhof glycolytic pathway which lacks a TPNH
generating reaction. These observations are consistent with the
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findings of markedly impaired fatty acid synthesis in diabetes
and fasting in the presence of at least normal rates of fatty acid
oxidation and appear t-o shed considerable light upon the
biological regulation of fatty acid metabolism.

Significance to Neurological Diseases Research g These studies constitute
significant contributions to the over-all research projects under
investigation in the laboratory, ¥e now know some of the
important factors which are required for the biosynthesis of
lipids which constitute the major non-aqueous component of nerve
tissue. Long-chain fatty acids form an integral part of cerebro-
sidesj, sphingomyelins^ and ganglioside of nerve tissue and hence
information regarding the control of their metabolism is of
potential importance in the biosynthesis and metabolism of all of
these complex lipids.

Proposed course of projects This particular aspect of the biosynthesis
of coir5)lex lipids has been successfully completed. Data obtained
in these experiments will contribute significantly to studies on
the synthesis of complex lipids described in a separate project
report.
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13. BUDGET ACTIVITY s RESEARCH

lU. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR OTHER
ORGANIZATIONS^ PROVIDING FUNDS^ FACILITIES, OR PMSONIIEL FCR THIS PROJECT
IN FY 19^7,

Mr, Abdel Megid Mamoon, Guest Worker, National Research Council of Egypt,
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Brady, R.O,, Maraoon, A.M,, and Stadtman, E.R., The Effects of Citrate and
Coenzyme A on Fatty Acid Metabolism, J. Biol, Chem, 222j (19^6),
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2 o NINDB 3 . Neurochemistry
INSTITUTE LABORATORY

4. Intermediary Metabolism 5. Bethesda, Maryland
SECTION LOCATION

6

.

Organization of the section
T^ROJECT TITLE

7

.

Roscoe 0. Brady, Jr , (Acting)
PRINCIPAL INVESTIGATOR

8. —
OTHER INVESTIGATORS

9 . None

.0. PROJECT DESCRIPTION

The intermediary metabolism of carbohydrates and amino
acids as they involve the nervous system represents an
important area not encompassed by the Section on Lipid
Metabolism and the rest of the laboratory. The project
has been devoted to planning, discussions with prospective
personnel, and the purchase of standard, minimal equipment
upon which the more specialized growth of the section may
be built

„
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2. Neurological Diseases and Blindness 3. Laboratory of Neurophysiology
INSTITUTE OR DIVISION LABORATORY

4. Special Senses 5. Warine Biological Laboratory
SECTION Woods Hole, Massachusetts

LOCATION CIF OTHER THAN BETHESDA)

6. Analysis o f impulse transmission in the squid giant synapse

.

PROJffcT TITLte

7. I . Tasaki
PRINCIPAL INVESTIGATOR

8. S. Hag iwara
OTHER INVESTIGATORS

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO-(S) IF WITHIN NIH)

.

None

0. PROJECT DESCRIPTION ;

Objective : In the stellate ganglion of the squid, there is a large
synapse TO.l mm X 1 mm) which connects the giant presynaptic fiber
(lOOfx in diameter) with the giant postsynaptic fiber (300[i, in
diameter) . The purpose of this project is to clarify the mechanism
of impulse transmission across this giant synapse.

Methods Employed ; Isolated giant synapse preparations were made by
the technique described by T,H. Bullock. The methods for measure-
ment of the electrical properties of the synapse were developed by
Tasaki and Hagiwara, Using two to three intracellular electrodes
(metal wire or glass pipette) , simultaneous recording of the action
potentials and synaptic potentials from the pre- and post-^synaptic
fibers were made. The conductance of the synaptic membrane was
investigated using the voltage clamp and A.C. impedance method.

Major Findings : 1. The temperature dependence of the synaptic
delay was determined. 2. A slight change in the membrane action
potential of the presynaptic fiber (caused by D„C. polarization)
was found to affect the size of the synaptic potential to a remark-
abLe extent. 3. By the method of voltage clamp, the intensity
of the synaptic current (responsible for generation of the synaptic
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potential) was determined. 4, It was showo that the synaptictransmission is not mediated by the action current from thepresynaptic fiber; tbe time course of the observed synapticpotential was reproduced by a solution of the diffusion equationunder appropriate boundary conditions.

Significance to Neurology Research ; The complexity of the functionoT the central nervous system derives mainl? from the infractionof neurones at excitatory and inhibitory synapses. It is hopedthat this investigation will help us to understand the functionOf the central nervous system under normal as well as abnormalconaitions „

P^2P2|jdCoui|eo^Project
: The next step of this investigation

^ihnH .f • w
*^ the origin of the synaptic current. By themethod of impedance bridge, a careful measurement of the membraneconductance will be made to determine the time course ol theimpedance-loss associated with the synaptic potential. Attemptswill be made to examisie whether or not there is an inhibitoryafferent innervation in this giant synapse.

nmoitory
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14 o IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH
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PROJECT TITLE

~ " ——

Ichiji Tasaki
PRINCIPAL INVESTIGATOR

OTHER INVSSTICjATORS

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PEE-
SONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO. (S) IF WITHIN NIH) „

None

PROJECT DESCRIPTION :

Objectives : This investigation is to clarify the process of
initiation of nerve impulses in the cochlea by somid stimuli.

Itfethods Employed ; The following methods developed mainly by the
priicTpal investigator were employed: (1) method of exposing the
cochlea of the guinea pig, (2) method of introducing microelectrodes
into the cochlea, and (3) method of injecting chemicals into the
cochlea.

jor Findings ; The effect of azide, diamox, cyanide, etc. into the
endolymphatic space was investigated. Following injection of azide
and cyanide, there was an immediate reduction in the endocochlear
potential. Diamox and several monovalent cations did not have an
immediate effect. The effect of anoxia upon the endocochlear
response was reinvestigated; the reversible reduction of the steady
potential was confirmed. The spread of electricity in the cochlea
was investigated; the extent of spread of A.C. and D.C. was found
to be far smaller than what has been assumed by several previous
workers

o
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"

Significance to Neurology Research ; This investigation contributes
to the understanding of the function of the normal as well as the
abnormal ear

.

Proposed Course of Project ; When the sound-proof room in
Building 9 is available, a further investigation on the endo-
cbchlear potential and on the physiological function of the
efferent bundle of Rasmussen will be carried out.
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RESEARCH
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16. LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT DURINGCALENDAR YEAR 1956:

THearing" by I. Tasaki, Accepted for publication in Ann
Rev. Physiol,, 1956.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT DURING
CALENDAR YEAR 1956:

I
.
Tasaki was invited to write a review for the Annual

Reviews of Physiology.
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2 Neurological Diseases and BlindBess 3. Laboratory of Neurophysiology
INSTITUTE LABORATORY

~

4- Special Senses 5. Marine Biological Laboratory, Woods Hole,
SECTION Mass. and Bethesda, Maryland

LOCATION (ll-' OTHilR THAN BETHESDA)

6. Analysis of the mechanism of action potential production in the
nerve fiber
PROJECT TITLte

"

I . Tasaki
PRINCIPAL irJVESTIGATOR

S. Hagiwara
OTHER INVESTIGATORS

IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF PER-
SONNEL> FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH; (BY SERIAL
NO, (S) IF WITHIN NIH) .

NINDB-NC3 and NINDB-Bl

10. PROJECT DESCRIPTION!

Objectives ; The purpose of this investigation is to clarify the
mechanism whereby action potentials are produced in various
excitable tissues; the myelinated nerve fiber, the vertebrate
skeletal muscle fiber, and the invertebrate axons.

Methods Employed ; Depending upon the type of material used and upon
the type of measurements required, one of the following methods was
used. 1. Single fiber techniques for studying the properties of the
vertebrate myelinated nerve fiber. 2, The method of using multiple
intracellular electrodes for studying the action potential of the
frog skeletal muscle fiber. 3. The method of multiple intracellular
electrodes for studying the response of the squid axon. 4. The
method of A.Co impedance measurement and the method of voltage clamp
for studying the conductaBce of the squid axon membrane. 5. The
method of intracellular injection for studying the effects of various
phemicals on the properties of the squid axon.
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Major Findings ; It was possible to abolish the action potential
of a single node and of a squid axon (under tetraethylammoniuni)
in all-or-nome manner by passing short pulses of inward currents,
A hypothesis was advanced that initiation and abolition of an
action potential is the result of "transition" of the membrane
between the "two-stable states", A systematic investigation of
the effects of various chemicals injected into the squid giant
axon has been carried out . The role of the huge membrane
capacity in the skeletal muscle fiber has been investigated.

Significance to Neurology Research ; This investigation is expected
to contribute to the understanding of the normal function of the
nervous system.

Proposed Course of Project ; The main course of investigation of
this project is to "clarify the relation between the "two-stable
state hypothesis" and the sodium theory (Hodgkin and Huxley) . A
serious difficulty has been encountered in the attempt to explain
the experimental results obtained by Tasaki and Hagiwara in terms
of the sodium theory. Several crucial experiments are now being
planned to test the validity of the sodium theory in the squid
giant axon. An approach to the problem from an entirely different
angle, namely^ an attempt to detect U.V, absorption associated
with an action potential 5, will be made during the next calendar
year

,
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13. BUDGET ACTIVITY:

RESEARCH

14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE, OR
OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR PERSONNEL
FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT IS WITHIN NIH
INDICATE SERIAL NO(S)

:

None





Form No. ORP-1 n^i ^ ,r ^rMr/.
October 1956 Calendar Year 1956

PUBLIC HEALTH SERVICE ~ NATIONAL INSTITUTES OF HEALTH

INDIVIDUAL PROJECT REPORT

Part C: Honors, Awards and Publications 15. NINDB-NP3
SERIAL NUMBER ^

^^'
CALENDAR^YEAr°^^

^^^^ ^^^ ABSTRACTS FROM THIS PROJECT DURING

"Initiation and abolition of the action potential of a singlenode of ranvier," I, Tasaki, J. Gen. Physiol. ^, 377-395,

"?^®m®^*®^*® °* temperature and pressure upon the nerve fiber
1. Tasaki and C, S. Spyropoulos. To be published in a book
entitled "The Effect of Temperature Upon Biological Systenfe"

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT
DURING CALENDAR YEAR 1956:

i-nujiiui

Dr. Tasaki was invited, together with Dr. Spyropoulos, to
attend a symposium on "The Effect of Temperature upon Bio-
logical Systems", August 1956.

Dr. Tasaki was invited to write a chapter on Nervous
Conduction for the "Handbook of Physiology",

Dr. Tasaki was appointed an Associate Member of the Academy
of Neurology.
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2. Neurological Diseases and Blindness 3, Laboratory of Neurophysiology
INSTITUTE

^

LABORATORY
^

4. Special Senses 5„ Marine Biological Laboratory
Section

" ~~ woods Hole, Massachusetts
LOCATION (IF OTHER THAN BETHESDA)

6. Experimental studies on nervous conduction along branching fibers.
PROJECT TITLE" ^

" ~

Constantine S. Spyropoulos
PRINCIPAL INVESTIGATOR ~

OTHER INVESTIGATORS

9, IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH
DONE ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTER-
CHANGE OF PERSONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH
RESEARCH: (BY SERIAL NO. (S) IF WITHIN NIH)

.

None

10. PROJECT DESCRIPTION ;

Objectives : It is well known that nerve fibers divide into many
smaller fibers near seasory aad motor endings as well as in the
central nervous system. At present there are no experimental studies
on the behavior of nerve impulses at these points of branching. The
objective of this investigation is to clarify; (1) the safety factor
for nerve conduction at branching points, (2) whether there is a
delay in conduction across these points, and (3) whether the nerve
impulse travels in both directions in the same manner or whether
there is a marked assymmetry in the behavior of the impulses with
respect to direction of conduction

Methods Employed: A preliminary experiment was made on the squid
giant axons using extracellular recording electrodes. In this
animal it was possible to obtain axons with branches of various
sizes. It is planned to improve the technique so as to allow
recording of intracellular potentials at the junctional regions.

Major Findings: The preliminary experiment done in the Marine
Biological Laboratory, Woods Hole^ Massachtisetts, indicated that
there was a considerable delay in conduction of a nerve impulse
from a small branch to the large (parent) axon; the delay was some-
times as much as 0o3 msec. So far no preparation has been encountered
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in which impulses travelled ±n one direction across the junctional
region but not in the other.

Significance to Neurology Research ; It is hoped that this
investigation may contribute to~Ore understanding of the normal
function of the nervous system.

Proposed Course of Project ; An attempt will be made to explore
*^® possibility Of carrying out similar experiments on vertebrate
nerve fibers. It is planned to complete this investigation in
the period between June and August 1957 in the Marine Biological
Laboratory, Woods Hole, Massachusetts,
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13, BUDGET ACTIVITY ;

RESEARCH

14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE,
OR OTHER ORGANIZATION^, PROVIDING FUNDS, FACILITIES, OR
PERSONNEL FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT
IS WITHIN NIH INDICATE SERIAL NO (S)

:

None
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)2. Neurological Diseases and Blindness 3. Laboratory of Neurophysiology
INSTITUTE

~
IffiBORATOftY

14. Special Senses Section 5,
Marine Biological Laboratory, Woods Hole,

I "<{frrTlQN ——

—

~ Mass. and Bethesda, Maryland
I LOCATION TiF OTHER THAN BETSESdA)

g Investigation of the effects of changes in temperature and pressure
° upon nervous activity.
PROJECT TITLE ~~

7. Constant ine S, Spyropoulos
PRINCIPAL INVESTIGATOR ~ ~

OTHER INVESTIGATORS

19. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH
DONE ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTER-
CHANGE OF PERSONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RE-
SEARCH: (BY SERIAL NO. (S) IF WITHIN NIH)

»

NONEo

|0. PROJECT DESCRIPTION :

Objectives ; The effects of changes in temperature and pressure
Fave been~investigated in several biological systems (i.e., muscles^
and bioluminescent systems) „ These studies have contributed to
the understanding of the underlying biochemical processes. The
objective of this investigation is to apply this method of chang-
ing the pressure and temperature under various chemical environ-
ments to the studies of the function of the nervous system.

Methods Employed: A special chamber was constructed to carry out
various electrophysiological studies under high hydrostatic pressure.

Single fiber techniques were employed for the studies on vertebrate
myelinated nerve fibers and the intracellular recording techniques
for the studies on the invertebrate axons.

Major Findings: The following properties of the nerve fiber have

been investigated tinder various temperatures and pressures: mem-

brane action potential, longitudinal action current, membrane

impedance during activity, conduction velocity, resistance and

capacity of the resting membrane, voltage-current relation (revealed

by the voltage clamp technique), etc. Oite of the striking results
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of these extensive studies is the finding that high hydrostatic
pressures reversibly prolong the duration of the action potential
(by a factor of 4 - 5 at 10,000 psi) . Another interesting find-
ing is that the narcotizing action of alcohol can be counteracted
by lowering the temperature or by application of high pressure.

Significance to Neurology Research:: The results obtained con-
tribute to the understanding of processes underlying nervous
activity. The finding that cooling and high pressure can
counteract the narcotizing effect of some drugs may have some
practical significance to anesthesiology.

Proposed Course of Proj ect ° It is planned to expand this in-
vestigation to include~the interaction bestween temperature
and pressure changes and the effect of various drugs known to
act on the nervous system.
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12 o BUDGET DATA:

ESTIMATED OBLIGATIONS MAN YEARS

DIRECT REIMBURSEMENT TOTAL

FY • 57 .
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TOTAL

PROF OTHER TOTAL

FY '57

13. BUDGET ACTIVITY:

Research

14, IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE^
OR OTHER ORGANIZATIONS, PROVIDING FUNDS, FACILITIES, OR
PERSONNEL FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT
IS WITHIN NIH INDICATE SERIAL NO(S):

None

.
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16 „ LIST PUBLICATIONS OTHER THAN ABSTRACTS FROM THIS PROJECT
DURING CALENDAR YEAR 1956

i

"The effects of temperature and pressure upon the nerve fiber,'
by lo Tasaki and C, S. Spyropoulos. To be published in a book
on THE EFFECT OF TEMPERATURE UPON BIOLOGICAL SYSTEMS.

17. LIST HONORS AND AWARDS TO PERSONNEL RELATING TO THIS PROJECT
DURING CALENDAR YEAR 1956:

Spyropoulos was invited together with Tasaki to a symposium
on "The effects of temperature upon biological systems," to
present the data mentioned above. This was held at the Univer-
sity of Connecticut, August 1956

o
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2. Neurological Diseases and BlinrinrQc ? t„k . ^ »,

^^^^.j^^^jg-
___e__and_Blifldne?s 3. ^^^;;|,^^^^V ^^ Neurophysiology

4. Special Seoses Section 5

7, Cortstajstine S„ Spyropoulos

OTilER INVUlTGATOItS""

1

9. IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH
DONE ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTER-
CHANGE OF PERSONNEL^ FACILITIES OR FUNDS), IDENTIFY SUCH RE-
SEARCHs (BY SERIAL NO. (S) IF WITHIN NIH) ,

NONE.

I*' PROJECT DESCRIPTION;

Objectives: The action potential of the heart muscle is known to
have a peculiar "rectaogular" coo figuration characterized by an
initial peak followed by a long plateau. Recently, Spyropoulos
has sxicceeded by prolonged repetitive stimulation in converting
the ordina,ry triangular action potential of the x.erve fiber into
a rectangular configuration indistinguishable irom that of the
response of the heart. This finding indicates tha,r the basic
mechanism of action potential production may be common in the two

j

excitable systems = The purpose of this investigation is to study
^ the Mechanism, of production of the peculiar action potential in

the cardiac muscle.

Method Employed; The method of intracellular recording of the
acTion~p6r€^stTal of the cardiac muscle was usedo

;
Major Findings : (1) It was found that the rectangular response
of the cii"drac muscle can be converted into the triangular con-»v

figuration by drugs which similarly affect the rectangular res-
ponse of the nerve fiber. (2) Most of the chemicals affecting
the rectangular response do not affect the triangular response.

Both in the cardiac muscle and in the nexv^ fiber, the tempera-

ture and pressure dependence of the rectangular response is differ-

ent from that of the triangular response. (4) The duration of the
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foS^rfo'b: ^^^^^T*",^V'^^y"''^ "^ "-e heart .as

Significance to Neuroloev R«'=%earph« (i\ t+ < c i, ^ ^,
i5?i^tTgiTi^?r^irrri-6-o.TtFrb-SF^?^r^ ^ I

^\^^_,^oped that this
configufation of he S^ orjote.Mal ofrh^'fh?

°' the peculiar
This investigation may ih^w^some lSh° on th^'i ff '"'"^''^t' ^^^
a young heart and an old (aged?"heirf

'
" (S> 'SLy^'unlcallfIrr'^

iJnf°d?!'rl'^
in'Portant chemicals such as acerylcJoJine "^aSenaline digitalxs and curare affect the rectangular r^c^ionJe of ThJheart or nerve fiber. M»y of these chemicals'^converf''?he rectangular response into a trlittigular response. rhir inv^JtlStlonmay contrxbute to the understandiag of^he action of IheJe

?err?hf;..t^
Stimulation of the vagus nerve is known to con-vert the rectangular response of the auricle of the heart into atrxangularly shaped response. This investigation may Jon tributeto Che understanding of the vagal influence upon the heart

S2:2P2^^_Cour^_ofJ^^oject^; It is planned to cont inue the searchToF-^in^F^ES^-TEd^mxTErliies between the recr angular responseof The nerve fiber and that of the cardiac response. An attemptwill be made to investigate the action potential of the embrvonicheart muscle to determine if at some stage the response is tri-angular.
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13, BUDGET ACTIVITY:

Research

MAN YEARS

PROF OTHER TOTAL

- jy ^/

PATIENT DAYS

14, IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE,
OR OTHER ORGANIZATIONS, PROVIDING FUNDS. FACILITIES, OR PER-
SONNEL FOR THIS PROJECT IN FY 1957. IF COOPERATING UNIT IS
WITHIN NIH INDICATE SERIAL NO (S>t

None
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"Changes in the duration of the electric response of singlenerve fibers following repetitive stimulation", C SSpyropoulos, J. Gen. Physiol., 40: 19-25, 1956.
°

°

None

.
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2. Neurological Diseases and Blindness 3, Laboratory of Neurophysiology
INSTITUTE LABORATORY

4, Spinal Cord 5.
SECTION LOCATION (iF OMer THAN BfeTHESDA)

6. Origin of rhythmic activity in the spinal cord.
PROJECT TITLE

7, K„ Frank and Mo G. F. Fuortes
PRINCIPAL INVESTIGATORS

8. M. Becker and R, Morrell
OTHER INVESTIGATORS

^

9, IF THIS PROJECT RESEMBLES, COMPLEMENTS, OR PARALLELS RESEARCH DONE
ELSEWHERE IN THE PUBLIC HEALTH SERVICE (WITHOUT INTERCHANGE OF
PERSONNEL, FACILITIES OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL
NO,(S) IF WITHIN NIH)

o

N&ne J^:<-^:e?^^;'-^ - _ ".-^i**^ -.v-.-s^^^^s^^'t.

10, PROJECT DESCRIPTION ;

Objectives ; To determine the mechanism of production of rhythmic
activity of single cells in the spinal cord.

Methods Employed ; Intracellular recording of electrical potentials
across the membrane of a nerve cell. 1. Studies of excitability
changes duriag rhythmic activity elicited by synaptic depolariza-
tion and by direct depolarization through the microelectrode.
2. Changes in ionic composition of the cytoplasm and drugs delivered
just outside the cell may produce revealing changes in rhythmic
activity.

Major Findings ; Results reported last year on this study have been
extended as follows; 1. There is good reason now to believe that a
sensitive target area of the motoneurone, probably in the neighbor-
hood of the axon hillock, is the actual site of origin of rhythmic
firing. Depolarization of this area to threshold appears to be by
spread of synaptic depolarization from other parts of the cell.

2. Trains of nerve impulses initiated in this target area travel
out the axon but need not necessarily invade the rest of the cell.

3. Spinal motoneurones show only very limited accommodation to

sustained depolarizing currents through intracellular electrodes
and therefore probably also to a normal asynchronous afferent
barrage.
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Significance to Neurology Research ; Elucidation of the basic
mechanisms of repetitive firing in normal nerve cells may
provide leads for determining the etiology of diseases of the f.

nervous system.

P^'oposed Course of Project o Emphasis during the coming year ;

will be on direct excitability measurements during repetitive
firing. It is hoped that substances can be introduced through
the microelectrode, either iKitraeellularly or just extracellularly
which will further elucidate the rhythmic mechanisms. This work
is considered to be a part of the main project of the section.
Serial No. NINDB-NP8 and will no longer be carried as a separate
project

o
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13. BUDGET ACTIVITY;

RESEARCH

14. IDENTIFY ANY COOPERATING UNITS OF THE PUBLIC HEALTH SERVICE OR
^l^Ul^^^^'^^'^^Om, PROVIDING FUNDS, FACILITIES, OR PERS^LFOR THIS PROJECT IN FY 1957, IF COOPERATING UNIT IS WITHINNIHINDICATE SERIAL NO(S) :

vvimiJN NIH

This is a cooperative project carried out in part withDr M„ G. F. Fuortes of the research staff of the Army
Medacal School at Walter Reed Hospital.
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'• ral™iSi^i52=S£2_a»tMiSd2ess 3. Laboratory of Neurophysiology
LABORATORY

" ^^

4o Spinal Cord
SECTION ~ LOCATION (IF OTHER THAN BETHESDA)

Go F. Fuortes
SSn^TOR"

8, Mary Becker
OTHER INVESTIGATORS"

ELSE^RF ?ftL'^™??^'^^^.^2^^^^NTS, or parallels RESEARCH DONE
PFP^S? Lr?fTS™^S HEALTH SERVICE (WITHOUT INTERCHANGE OFPERSONNEL^ FACILITIES^ OR FUNDS), IDENTIFY SUCH RESEARCH: (BY SERIAL

Noiae

0. PROJECT DESCRIPTION ;

Objectives
;

The broad objective of this main project of the SpinalMd Section is the iavestigatiom of basic mechanisMs of neuronaliiateractioH of the central nervous system operating in the spinalcord. Pursiiit of this objective has led to the need for more exactXEformatioe regardiiQg the electrical properties of spinal motoneurones
asid the steps by which their action potentials are generated.

Methods Employed ; Intracellular mlcroelectrodes are used to stimu-
late and record from single nerve cells.

Major Findings: A„ Studies of the electrical properties of spinal
motoneurones yielded the following results: Average rbeobasic
stimulating current 7.4 X 10~ A, membrane resistance by two
indirect methods was 1,65 m, threshold depolarization is slightly
greater for direct than for synaptic excitation (1 mV) ; time con-
stant by several methods was about 1 msec. These and other measure-
ments have led to the conclusion that despite statements to the
contrary it is unnecessary to assume that impinging afferent nerve
impulses evoke motoneurone firing by any process other than by --

depolarization of the cell membrane to a critical level. Further
it is considered likely that the long time course of the synaptic*
potential produced by a single monosynaptic volley reflects the
time course of a chemical mediator action and is not due to tJie
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This is a cooperative project carried out in part with
Dr„ Mo G. F, Fuortes of the research staff of the Army
Medical School at Walter Reed Hospital, Dr, Fuortes
has now joined the staff at NINDB aad plans to spend
a part of his time cooperating on this project.
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"Stimulation of spinal motdneurones with intracellular
electrodes." K. Frank and M„G.F. Fuortes, J„ Physiol
(In press)
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DURING CALENDAR YEAR 1956:



258 2











Libr?-'.

.

Nai.o...; ;i

Building 1.

Bethesda, Maryland 20OI4

)ATE DUE
• LIBK/

N|(H
W^ Amazing Res

Amazing Help

http://nihl.braor.nih.gox

10 Center Drive
Bethesda,MD20892-Tl5

301-496-1080

VRy

Bareh.

' 17 a 04

3

CAVLORD ^R.NTED.NU...

NIH LIBRARY

lilllil
4 0129 1410




